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Deliberate ref lect ion on the management of international 
drainage basins in Afr ica i s j u s t i f i ed by the dismal condition of the 
economies of nearly a l l of sub-Saharan A f r i ca . From about 1973 i t 
was held that the economies of these Afr ican countries were imperil led 
by the escalating prices of hydrocarbon products as the primary source 
of energy for their transport, industr ia l and municipal energy needs. 
In the absence of their own indigenous and cheaper energy resources 
the African states were said to be compelled to depend on imported 
energy sources where they had no control over pr ices. Yet very l i t t l e 
effort was being mounted, as a counter-measure, to harness the s i g n i f i -
cant hydroelectric power potentials of the r i ve r s in the continent to 
cater for some of the energy needs. 
From 1978 widespread drought and deser t i f i cat ion became yet 
another problem culminating in the widely publicized famine in 1984/85 
which also affected the same region. I t seemed that the remedy to the 
hopeless s i tuat ion was to be found in world-wide appeals for food aid 
from public as well as private sources, including rock-concerts motivated 
by disgraceful s ights of starving Afr icans. Certa in ly, such food imports 
would only be short-term pa l l i a t i ves which were humil iating to the 
African image, portrayed as an absolutely resource and passive people, 
otherwise lacking in imagination and/or determination. Afr ican states 
can, and should, discover long-term and de f in i t i ve solut ions to basic 
problems l i ke feeding national populations. 
As an example, one of the countries which was affected by 
the drought was Ethiopia. This i s in stark contrast to Egypt, which 
as a desert state, has re l ied on i r r i g a t i on for food production. 
The irony i s that about 95% of the water which flows at Khartoum 
down the Nile annually to support Egyptian i r r i g a t i on i s from 
Ethiopia. This suggests that lack of water as such i s perhaps not 
the cause of poor agr icu l tura l productiv ity and the consequent famine. 
Yet the problems of African economies, including food short-
ages and importation of energy resources, have become packaged as 
further resu l t s of the exacerbated global economic conditions where 
one of the manifestations i s foreign debt burden. Imp l i c i t l y , we have 
to continue to import energy and food resources. Part of the solut ion 
should, presumably, be in the r e l i e f from the debt-burden by the kind-
ness of our creditor nat ions, so that Afr ican states are able among 
other th ings , to import more food and energy without harassments. 
There is evidently a fa l lacy in th i s approach to development 
because i t leads to the pernicious consequences of perpetual dependency. 
A change in the structure and approach to development i s obviously the 
imperative. There must be several options avai lable to the people of 
Afr ica in changing the structure and approaches to development. 
The point suggested in th i s volume to the perennial problems 
of Afr ican economies i s that managing the waters of the various dra in-
age basins in sub-Saharan Afr ica can be part of las t ing so lut ions . The 
focus i s on production of hydroelectric power and enhanced agr icu l tura l 
productiv ity through i r r i g a t i on . In th i s endeavour, one of the most 
central requirements is co-operative ef forts of the African states to 
manage the basins which cover about one hal f of the total area of the 
continent. 
The generation of hydropower and increased agr icu l tura l produc-
t i v i t y are two primary economic a c t i v i t i e s . Alongside with those would 
be af forestat ion, f i sher ies and l ivestock production, as well as catch-
ment conservation. All the foregoing would provide raw materials which 
may support various industr ia l a c t i v i t i e s which have posit ive impacts 
on the national and regional socio-economic development. The planners 
are expected to take advantage of the possible l inkages a r i s i ng from 
the above basic a c t i v i t i e s . 
The ref lect ions in th is volume focus on the fundamental 
questions of why and how to do the requ i s i te management. These re f lec -
tions are founded on the firm premise that even though drainage basin 
management i s not a panacea to the perennial economic problems of sub-
Saharan Af r i ca , they go along way towards promoting the so lut ion. I t 
seems evident that these are the combinations which wil l contribute to 
African economic recovery. They should have a prominent place in the 
current frant ic search for effect ive programmes for African development. 
The programmes related to management of international drain-
age basins have yet another advantage to future development in A f r i ca . 
I t i s recognized that African states should s t r i ve towards regional 
cooperation to support their development objectives espec ia l ly trade, 
serv ices, transport, communication and monetary matters. In fact, 
these development objectives may be easier to rea l i ze i f the cooperation 
is also based on strong functional l inkages obtainable in basin manage-
ment as outlined above. 
Therefore, the subjects covered in these ref lect ions may 
provide the imperatives which, i f properly set out, would provide the 
basis for a legal and ins t i tut iona l framework or a treaty for the 
management of international drainage basins. In other words, these 
ref lect ions are a basis for further s c i en t i f i c and technical s tudies. 
<\t the same time they are a basis for a treaty framework for the manage-
lent of drainage basins in Af r ica. 
The background for the workshop, and therefore also for the 
papers presented in these re f lec t i ons , were provided by case studies 
o f two treat ies on drainage basins in Afr ica: Development and the 
Environment in the Senegal Basin Under the OMVS Treaty^ and Develop-
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ment and the Environment in the Kagera Basin Under the Rusumo Treaty . 
Both papers discussed the h istor ica l background, legal and i n s t i t u -
tional framework, as well as the actual a c t i v i t i e s of the respective 
basin organizat ions. The third background paper, "The State and 
Management o f International Drainage Basins in A f r i ca " , outlined the 
rat ionale and strategies for basin management and is included in th i s 
volume. The two case studies are, however, published separately. 
The present volume contains systematic treatment of the 
above fundamental questions o f basin management in a simple format. 
The f i r s t two papers (Section A) consider the fundamental of the 
rat ionale for undertaking international basin management and some 
basic strategies for doing i t , including the p i t f a l l s in management. 
These include macro-policy questions as well as some technical or 
engineering considerations. 
The following two papers on ident i f i cat ion of projects 
(Section B) ra ise the question of why certain projects should be con-
sidered. The experience of the Kagera Basin Organization (KBO) i s 
used; the other paper advances the argument as to why hydropower . 
projects should be a p r i o r i t y in basin management. 
The third category of papers (Section C) addresses the 
question of the requis i te f inancial and human resources for implement-
ation o f projects, once these are ident i f ied. The case of the KBO, 
out l in ing i t s experience, problems and future prospects gives real 
s i tuat ion reports from an organization struggl ing to y ie ld concrete 
benefits to i t s member states. This i s followed by the accounts from 
United Nations Environment Programme, where they have mounted new 
ef for t s focused on environmentally sound management of drainage basins. 
The la s t paper i s on the role of the U.N. Economic Commission for 
Af r ica, as viewed from inside the organization, whose role i t i s to 
deal with coordination of socio-economic development in Af r ica, on 
behalf of the United Nations. 
Section D takes into account that any s i tuat ion involving 
intensive use of water, as in i r r i g a t i on , should have clear standards 
for measurement of the water and rules for s t ipu lat ing legal and 
administrative access to i t . The f i r s t paper gives the theoretical 
out l ine for technical measurement of water flow in channels. The 
second paper gives the case study of the Niger Bas in, which has nine 
r ipar ian states, most of which are in desert or semi-desert condit ions, 
and looks at the actual practice in the u t i l i z a t i on of the waters by 
the states. Special emphasis i s placed on the perspective of Nigeria 
which, i t s e l f , has seven dams within i t s te r r i to ry . Obviously, Niger ia, 
as the lowest r ipar ian, would have some basic concerns about i t s 
r ights and tenure over the waters of the Niger. The la s t paper d i s -
cusses the issues in the legal organization of i r r igated agr iculture 
in A f r i ca , espec ia l ly how these affect water r i ght s and tenure. 
The three papers on environmental considerations (Section E) 
h igh l ight the fact that a drainage basin i s an ecological un i t , which 
must be planned and developed carefu l ly and de l icate ly i f long-term 
benefits are to be derived therefrom. Careless implementation of 
projects would defeat the purpose because development should, of 
necess ity, be sustainable. The f i r s t paper i s pr imari ly theoret ica l , 
g iv ing the environmental-cum-ecological imperatives for consideration 
before a basin programme i s commenced as well as during the development. 
The second paper, in part, gives the conceptual understanding of 
environmental considerations and an ind icat ive cr i t ique of the s i tuat ion 
in the Kagera and Senegal basins as the two case studies given in the 
background papers. The las t paper gives an ins ide report from KBO out-
l i n i n g their ef forts to balance developmental and environmental imper-
at ives . 
In improving the ef f ic iency in managing drainage basins in 
Afr ica manpower tra in ing and deployment i s treated as the central task. 
The whole issue i s seen in the context of changing the structure and 
approach to the management of African economies. In which case, i t i s 
considered that one must begin by proper t ra in ing and deployment of 
the people with the correct or ientat ion. We submit that the task 
proposed in these ref lect ions i s the appl icat ion of science and tech-
nology to development. The task enta i l s mobil ization of physical 
resources, hitherto unmanaged or only s l i g h t l y touched. I t a l so 
includes manipulating the physical re lat ions among the resources and 
u t i l i z i n g them for primary production as well as for development. 
Thus, the planners must be spec ia l l y prepared for the task of ensuring 
integrated planning for sustainable development. Section F gives the 
experience of the Niger Basin Authority, as an organization with a long 
h i s to r i ca l background. I t s experience should y ie ld a lesson to present 
and future efforts at management of international drainage basins in 
Af r ica, i f only by exposing the p i t f a l l s of bad po l i c ie s . 
I t i s to be noted that a l l the above papers were prepared 
as re f lect i ve commentaries which took into account ex i s t ing case 
studies of the Kagera and Senegal basin organizat ions. Therefore, the 
commentaries functioned to focus the d iscuss ions on the above broad 
categories. 
This volume does not contain conclusions as such. Instead, 
i t i s deemed that the Workshop Discussions and the Recommendations 
appearing here as Chapters I I I and IV, respectively, should speak for 
themselves as the conclusions to the ref lect ions as expressed in the 
papers. These should, hopefully, lead to further d i scuss ions and 
research to guide the subject of drainage basin management in Afr ica, 
and what that can contribute to various avenues of socio-economic 
development in the continent. 


THE STATE AND MANAGEMENT OF INTERNATIONAL 
ieic 
DRAINAGE BASINS IN AFRICA 
By 
C.O. Okidi 
I n s t i tu te for Development Studies 
Univers i ty of Nairobi 
INTRODUCTION 
Rivers or lakes are considered to be international i f their 
surface sett ings traverse the te r r i t o r i e s of two or more states. In 
the case of a r iver i t may form whole or part of the boundary of two 
or more states; a l te rnat i ve ly , i t may flow success ive ly, through two 
or more states; some s i tuat ions present a combination of both. In the 
case of a lake, i t may actual ly be shared by two or more states. Thus, 
r i vers or lakes as such are d i s t ingu i shable from the concept of dra in-
age basin, where the lat ter i s broader, const i tut ing the entire catch-
ment area which contributes both the surface and ground water towards a 
common terminus. 
There are about f i f t y - f ou r international r i ve r s and lakes in 
Afr ica. Out of that to ta l , eleven drain the t e r r i t o r i e s of four or 
more states, with the largest number of states drained by any one r iver 
being ten. Nineteen basins drain an area of more than 100,000 km, and 
in a l l , the area drained by these international r i ve r s and lakes i s 
about half of the total area of the continent.^ This i s cer ta in ly , a 
network of water systems of considerable magnitude in th i s vast cont i -
nent. 
There have been attempts to organize the basin states towards 
the management of the water systems. The current i n s t i tu t i ons for such 
* * 
This paper i s published in Natural Resources Journal Vol. 28 No.4 
(Winter 1988) pp. 15-30. 
purposes include: Niger Basin Authority (NBA), Organization for the 
Management of Senegal Basin (OMVS), Organization for the Management 
of Gambia Basin (OMVG), Kagera Basin Organization (KBO), Chad Basin 
Commission (CBO), and the Permanent Joint Technical Committee (PJTC), 
between Egypt and Sudan on the Ni le Waters. Currently, the United 
Nations Environment Programme (UNEP), under i t s programme for environ-
mentally sound management of inland waters (EMINWA) i s i n i t i a t i n g an 
integrated regional development programme for the Zambezi River, 
later to be followed by Lake Tanganyika. 
The purpose of the present paper i s not to review the manage-
ment regimes of these organizat ions. Rather, i t wi l l examine some of 
the macropolicy questions of state involvement in actual management 
and u t i l i z a t i o n of the waters of any basin in Afr ica. The paper wi l l 
take up selected issues and concepts and point to experiences with the 
u t i l i z a t i o n of r i ver waters for the promotion of socio-economic goals 
at national or regional leve l s . In other words, the paper takes the 
posit ion that whether the management and u t i l i z a t i o n of the water i s 
done within the national or regional framework, the ro le of the state 
wi l l evince certain common condit ions. Thus the net resu l t s are s imilar 
when looked at from the perspective of promoting the socio-economic wel l -
being of the human population. 
To set the stage for the d i scuss ion, the paper wi l l begin 
with a br ief outl ine of the s ign i f icance or j u s t i f i c a t i on of the manage-
ment of water resources on a basin-wide bas is . Secondly, i t wi l l out-
l ine some of the j u s t i f i c a t i on s for state involvement in the management 
of such basin waters. In the process, we should see some of the sa l ient 
a c t i v i t i e s which the state i s to be expected to perform. Thirdly, 
despite the imperatives of state involvement, there are a number of 
drawbacks in the state performing these ro les . The next part of the 
paper is intended to out l ine some of such caveats, posed as c r i t i c i sms . 
I t i s expected that the d i scuss ion should automatically suggest the 
l imitat ions to state involvement in management, 
by themselves suggest themes for social science 
the eff ic iency of managing drainage bas ins. 
Such caveats 
research on 
should 
improvi ng 
I . THE SIGNIFICANCE OF BASIN-WIDE MANAGEMENT 
The area of Afr ica which i s covered by the ret icu lat ion of 
r ivers and lake basins, as mentioned above, i s about one half of the 
total area of the continent. But in d i scuss ing the r i ver s and lakes 
the factor of interest i s actual ly the water which they car ry , and 
what could actual ly be done with the avai lable volume of water in the 
pursuit of development goals. That point leads us to some of the most 
c r i t i c a l socio-economic policy questions which Afr ica has faced in 
recent times, par t icu lar ly since the early 1970 ' s . Some of these policy 
questions might be a l lev iated by proper management of water resources. 
Ord inar i l y , supplying water to safeguard public health i s 
considered the most pervasive socio-economic use of water. Some might 
also mention the use of water in industr ies and even water transport. 
All of these can benefit from the a v a i l a b i l i t y of bodies of water in 
Afr ica. 
But in actual fact two of the most c r i t i c a l uses of water 
that have relevance for the problems of the 19701s and 80 ' s are in 
agr iculture, for food production, and for hydroelectric power gener-
ation. These are the two most dreaded problems of Afr ican economic 
development and growth in the l a s t decade and a ha l f . Drought (defined 
as absence of rainwater) i s considered as having led to devastating 
famines and loss of human and animal l i f e in Afr ica in the 1980 's. 
No s ingle problem since colonizat ion has ever mobilized an equal amount 
of international attention towards Afr ica as the emergency operation 
to deal with famine. The underlying supposit ion i s that Afr ica has 
not had enough water for agr icu l tura l food production. 
The second c r i t i c a l problem for the majority of Afr ican 
countries during that period was low production of indigenous energy, 
where most of them have re l ied heavily on hydrocarbons. I t i s main-
tained that the second v i l l a i n in the poor performance of Afr ican 
economies has been the prices of the hydrocarbons which were increased 
by members of the Organization of Petroleum Exporting Countries (OPEC) 
since the so-cal led o i l embargo which commenced in 1973. The basic 
argument in that context i s that the countries re l ied pr inc ipa l ly on 
the expensive imported hydrocarbons to fuel their indust r ies , t rans -
portation, and domestic/urban operations. 
Surely, the two problems could impede operation of the 
economies of African countr ies, i f there were no alternat ives to evenly 
d istr ibuted r a i n f a l l , and no other sources of energy than hydrocarbons. 
But i s that f irmly the case? The volume of surface water avai lable 
i s read i ly suggested by the ret icu lat ion of r i ve r s and lakes as d i s -
cussed above. The estimates of the actual volume cannot be precise. 
However, K.V. Krishnamurthy, who worked for the U.N. Economic Commission 
for Afr ica in water resources matters, has offered the following data: 
"Estimates of A f r i c a ' s total water resources vary from 3,400 
b i l l i o n m3 of water to 4,600 b i l l i o n m3. An analys i s of the 
measured streamflow in Afr ican r i ver s indicates that the total 
quantity of surface water in A f r i c a ' s r i vers and lakes i s in 
order of 2,480 b i l l i o n m3, the difference between th i s and the 
aforementioned estimates being a measure of ground water resources. 
More than 50% of the total water resources of the continent are 
in one s ing le r iver basin, Congo/Zaire basin (1,325 b i l l i o n m3) 
and another 25% in seven other r i ver basins such as Niger (200 
b i l l i o n ) , the Ogooue (149 b i l l i o n in Gabon), the Zambezi (104 at 
C. Ana), the Nile (84 b i l l i o n ) , the Sanage (Cameroon, 165 b i l l i o n ) , 
the Chari-Logone (Chad, 43 b i l l i o n ) and the Volta (40 b i l l i o n ) " 3 . 
The study adds in the same page that the actual total water 
u t i l i z a t i on in Africa was about 90 b i l l i o n cu m., which represents 
about only 2% of the surface and ground water resources in the continent. 
That i s to say, about 95 to 98% of the African water resources i s at 
present flowing only to replenish the ocean waters, but not put to any 
productive use by Af r i ca . Non-hydrologists might not c lea r l y imagine 
the magnitude involved, but Krishnamurthy, as a hydro log i s t , concludes 
that th i s i s a colossal underut i l izat ion of A f r i c a ' s water resources 
4 
and ca l l s for immediate redress. One must conclude, that the problem 
for Afr ica i s not scarc i ty of water resources. That abundant water 
may only be said to be unevenly d istr ibuted by seasons and locat ions. 
To use i t in agr icu lture dependably would seem to require flow control 
and red i s t r ibut ion. 
How about hydroelectric power as a source of energy in A f r i ca ? 5 
Again Krishnamurthy reports that in re la t i ve terms, one third of the 
wor ld ' s potential hydropower i s in Afr ica and that the per capita poten-
t ia l in Afr ica i s more than three times the world average. He adds 
that despite that high potential, the ins ta l led capacity of hydroelectric 
power in Afr ica i s only 5.6% of the to ta l , and that the rat io of energy 
generation to the exploitable potential i s only 2%. The re lat i ve f igures 
are indicated in the table below: 
Table 1: Hydropower Potentials in Af r ica. 
Item Afr ica World A f r i ca ' share of 
world total (%) 
1. Potential hydro capacity (MW) 
Ins ta l led capacity (MW) 1974 
1975 
200,000 
9,050 
11,250 
565,000 
340,000 
35.4 
2.7 
2. Percentage of in s ta l led 
to potential hydro 
capacity 1975 5.6 
3. Hydro-potential ( b i l l i o n s 
of kWh) Theoretical 
Exploitable 
2,690 
1,630 
6,540 
5,000 
41 
33 
4. Hydropower generation in 1974 
( b i l l i o n s of kWh) 34 1 ,433 2.4 
5. Percentage of generation to 
the exploitable potential 2 30 7 
Source: UNECA. 1976. Problems of Water Resources Development in Afr ica 
E/CN.14/NRD/WR/2/Rev.2 p.28. 
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into which any part icular country natural ly d iv ides. The legal regimes 
governing water resources in Afr ica need therefore to be overhauled. 
For they concentrate, almost to an Act, on the d i s t r ibut ion of water to 
consumptive users only! 
The Management of Water Resources 
There i s an aspect of water resource development which requires 
separate treatment; namely management, in an operational sense. For 
i r r i ga t i on systems to work, a great deal of management decis ions must 
constantly be made. These relate not simply to matters which the part i -
cular mode of ownership of water resources, per se, may generate. Of 
immediate concern to participants in an i r r i g a t i on scheme will be the 
more mundane issues such as the d i s t r ibut ion of water, drainage of 
i r r igated holdings, assessment o f rates and taxes on water received, and 
the cleaning of i r r i g a t i on channels. 
In circumstances where i r r i ga t i on i s predominantly an i n d i v i -
dual or small-scale a f f a i r , these management issues are normally resolved 
at the interpersonal level f a i l i n g which voluntary water assoc iat ion 
(where they ex ist ) or the courts (ordinary or specia l ) may become seized 
of them. As soon as i t requires major works, however, i r r i g a t i on very 
quickly attracts state intervention. A large and complex managerial 
bureaucracy i s usual ly the resu l t as those who have studied Sudan's Gezira 
Scheme will aff irm. Management re spon s i b i l i t i e s can vary in a combin-
ation of ways. For example, the impoundment and d i s t r i bu t ion of water 
may attract a d i f ferent bureaucracy from that which handles drainage; 
the structures (or works) may s im i l a r l y be managed apart from the water, 
per se; so can maintenance be divorced from capital works, etc. To con-
found i t a l l , d i f ferent crops within a s ing le i r r i gated area may be 
the subject of completely separate management regimes! 
I t i s important, I th ink, that the management of water in 
any i r r i ga t i on scheme should, in the f i r s t instance be as simple and 
integrated as poss ible. Further, i t makes for a more rational invest -
ment strategy to avoid fragmented decision-making in a s ing le i r r i g a t i on 
scheme at a l l costs . I t i s largely for th i s reason that i t i s prefer-
able to i n s ta l l a s ing le water management author ity competent to make 
decisions, inter a l i a , on p r i o r i t y of uses and users, the pr inc ip les 
of a l locat ion and d i s t r i bu t i on , the control of qua l i ty , the quantity 
and frequency of use and environmental qual ity matters that relate 
directly to i r r i g a t i on . As these decis ions may depend on a wide var iety 
of factors such as the character of the natural flow of the water con-
cerned, the s ize of permissible i r r i gab le land, absolute parcel s i ze s , 
crop requirements and even the method of d i s t r ibut ion (whether overhead 
spr inklers or ground level channels), l e g i s l a t i on s sett ing up such 
authorit ies usua l ly confer upon them the power to make appropriate rules 
Such ru le s , where made usual ly (although not always) extend the manage-
ment re spons ib i l i t y o f these author i t ies beyond water, per se, to includ 
the network of structures i .e . re se rvo i r s , wel l s , canals, trenches, 
dykes, cu lver t s , s l u i ce s , pumping i n s ta l l a t i on s and appurtenances, 
acqueducts, etc. needed for or in connection with the impoundment, s t o r -
age, passage, discharge or drainage of that water. 
I I I . THE LEGAL ORGANISATION OF IRRIGATION STRUCTURES AND INFRASTRUCTU-
RAL SERVICES 
I r r i g a t i on Structures 
' As far as i r r i g a t i on structures are concerned, the management 
regime suggested above wi l l work tolerably well only in schemes where 
both water and land are the subject of public ownership. In private or 
mixed private and public i r r i g a t i on schemes, however, i t i s usua l ly 
advisable to devise a separate regime for the management of i r r i g a t i on 
structures. Although the precise content of such a regime wil l vary 
from one scheme to another, careful attention should be paid to two 
part icular matters. 
The f i r s t concerns the nature of the technological devices 
which individual or corporate- i r r igators may want to apply in order to 
abstract or impound water. Most j u r i sd i c t i on s now require that a l l 
major i r r i g a t i on structures outside state schemes should, before they 
are i n s ta l l ed , be the subject of a prior licence from an appropriate 
state agency. As that requirement ought not to d i s t ingu i sh between 
private or public water regimes, even r ipar ian systems should be affected 
except where very simple abstraction and discharge technologies are 
used. The reason for th i s i s to ensure equity as between users and 
different types of uses hence unnecessary and expensive l i t i g a t i o n 
through the Courts. 
A l icence governing methods of abstract ion, impoundment or 
discharge of i r r i ga t i on water, wi l l a l so sett le the issue of control, 
operation, maintenance and protection of the structures concerned. In 
private or mixed public and private schemes as , for example, where a 
parastatal agency provides water in respect of i r r igated holding pr ivately 
owned, some form of levy by way of cost recovery, i s usual ly imposed 
upon those who benefit from the services provided under l icence. This 
sort of arrangement i s common in countries such as the Netherlands or 
Guyana where agr icu l ture re l i e s almost t o ta l l y on continuous drainage 
and i r r i g a t i on . 
The second concerns the t r an s i l t i n g of water across, over, or 
under other proprietors holdings especia l ly in schemes where the vast 
majority of holdings are pr ivately owned and are not phys ica l ly cont i -
guous to any source of i r r i g a t i on water. I t wi l l be recalled that one 
of the c r i t i c i sms that has been levied against r iparianism i s that i t 
discourages subdiv i s ion of holdings in s t r i p s paral lel to a given source 
of i r r i ga t i on water; the tendency being instead to do so only in such 
a way as to maintain some cont iguity to that source. As that s i tuat ion 
can very quickly lead to s t r i p s of sub-economic s i ze s , many ju r i sd i c t i on s 
t ry to avoid i t either by maintaining large i r r i g a t i on schemes as public 
undertakings or providing for a statutory scheme of servitudes in favour 
of non-riparian i r r i g a t o r s . Where the latter option i s taken, (as in 
the case in Kenya, Benin, Swaziland and Maur i t ius , among others), the 
scheme of servitudes confers upon persons ent it led to construct or other-
wise i n s ta l l i r r i g a t i on structures fu l l r i ght s of access or t rans i t 
under, across or over holdings owned or possessed by other propr ietors, 
for the purposes of del ivery or discharge from their holdings of such 
amount of water as they may be ent i t led to. By resort ing to a statutory 
scheme of servitudes, a great deal of highly in t r i cate private negotia-
t ions and conveyancing procedures are avoided. 
I t i s important to emphasise that the acqu i s i t ion of r i gh t s 
of access or t rans i t in the manner indicated herein does not in i t s e l f 
confer ownership r i ghts over holdings thus transversed, nor does i t 
necessar i ly confer upon owners o f such holdings any share in the control , 
operation, maintenance or protection of the structures involved. What 
i t does, rather i s to impose a burden upon such a holding. Where, how-
ever, the owner o f any such holding also benefits from the services 
provided by those structures, i t i s normally to enter into cost-recovery 
arrangements as indicated above. 
Infrastructural Services 
The management of infrastructural services such as roads, 
housing, schools, medical f a c i l i t i e s in public or large i r r i g a t i on 
schemes usual ly l i e s in the public domain. For that reason no special 
legal regime i s necessary unless there i s need to phys ica l ly co-ordinate 
these with i r r i ga t i on structures and other works, in which case an 
appropriate order of primacy i s usual ly stated. S imi la r l y no special 
regime i s necessary with respect to small-scale or private schemes since 
these are normally resolved in-house between various i r r i g a to r s . 
IV. THE LEGAL ORGANISATION OF IRRIGATED HOLDINGS 
Some Basic Parameters 
As "control led water use" i s what d i s t ingu i shes i r r i g a t i on 
from rain-fed agr icu l ture, the legal and organisational issues surround-
ing access to water and the use of abstraction or impoundment technolo-
gies are c lear ly among the very f i r s t which any investor in an i r r i ga t i on 
scheme or enterprise wil l want c l a r i f i ed . Once th i s i s done, however, 
attention must turn to the a l l important issue of access to i r r igated 
holdings. Many an i r r i ga t i on scheme in Afr ica has fa i led to take of f 
mainly because th i s i ssue was not sett led properly or given the careful 
consideration which i t deserves. 
There are four important parameters to th i s i ssue. The f i r s t 
i s the design: i .e. lay-out and s ize d i s t r ibut ion of i r r igated holdings. 
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The second i s the tenure regime to which holdings should be subject 
and ought to exercise in respect of the produce thereof. The third i s 
the form of jur id ica l protection which tenure r i gh t s ought to receive. 
These are b r ie f l y examined below. 
The Design o f I r r i gated Holdings 
Design of holdings i s probably not a major legal or organis -
ational matter in small or private i r r i ga t i on schemes. For in those 
contexts the s ize d i s t r ibut ion of holdings wil l vary with the quantum 
of land at the disposal of each potential i r r i g a to r . S im i la r l y , as 
long as i r r i ga t i on technology remains r e l a t i ve l y simple, the actual l ay -
out of holdings, especia l ly in re lat ion to serv ice structures, will 
remain the subject of simple contractual arrangements between i r r i g a to r s 
and their assoc iat ions. Arrangements along these l ines have been known 
to work quite well among indigenous agr icultura l communities along r iver 
val leys in Afr ica. 
The design of i r r i g a t i on schemes, and especia l ly the s ize 
d i s t r ibut ion of holdings, being large ly a function of the technology 
to be used in the management of water, i t follows that serious problems 
wi l l a r i se as soon as that technology subs tant ia l l y changes. Whatever 
may be the reasons for such changes e.g. the need to expand individual 
holdings or to in tens i fy production, a general reorganisat ion in the 
design of holdings could become necessary in the interest of equity and 
eff ic iency. Such a reorganisat ion may involve not only the creation of 
more standardised plot s izes or the realignment of their lay-outs , but 
also f luctuation in the absolute number of i r r i ga to r s in a given scheme. 
In each one of these cases a number of basic property issues wi l l 
require settlement. Among these are whether or not authority to effect 
reorganisation ex ists at a l l , and how the r i ght s of those adversely 
affected are to be protected. This latter issue can become par t i cu la r l y 
complex in s i tuat ions governed by indigenous tenure regimes since 
transgenerational r i gh t s in respect of holdings wi l l also require pro-
tection. I t i s important, therefore, that beyond the need to c lose ly 
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monitor private or small i r r i ga t i on schemes for development which might 
impact on the design of holdings the overall legal and organisational 
framework of i r r i ga t i on schemes should be linked up to national land 
laws so that proprietary issues s imi lar to those above can be quickly 
resolved. 
In large or public i r r i ga t i on schemes, however, the design of 
holdings can present major organisational problems. This i s because a 
number of fundamental (even though preliminary) decis ions must f i r s t be 
taken before the actual lay-out and s ize d i s t r ibut ion of holdings can 
be worked out. One of these concerns the c l a r i f i c a t i on of goals. I t 
i s important in th i s respect that i r r i ga t i on planners should be abso-
lute ly clear about the primary goals e.g. productiv ity, equity, or f lood-
control, which the scheme i s expected to achieve. This w i l l , to a very 
large extent, determine not only design, but also the entire administra-
t ive organisat ion of, and tenure regime that should prevail in, that 
scheme. 
The other concerns how land required for i r r i ga t i on purposes 
i s to be obtained. The general tendency in most Afr ican ju r i sd i c t i on s 
i s to compulsorily acquire such land in the absence of any that i s 
publ ic ly owned. Although compulsory acquis i t ion statutes normally 
provide for prompt and fu l l compensation based on prevai l ing market 
values, i t must not be assumed that th i s automatically eliminates soc io-
legal considerations from the actual design of holdings. For one, the 
fact that compensation i s usual ly in cash, rather than in land of 
equivalent value, often means that a substantial number of displaced 
people have to be resettled within the proposed scheme i t s e l f . For 
another, where, as wil l happen land held under indigenous tenure i s 
acquired, those displaced are resett led in the v i c i n i t y of the proposed 
scheme by their kinsmen the effect, usua l ly , i s to reduce the amount 
of land avai lable per family in the catchment area of that scheme. Both 
of these should be taken into account in the determination of approp-
r ia te holding s i zes , the c r i t e r i a for and the order of p r i o r i t y in the 
a l locat ion of those holdings, and the provis ioning of infrastructural 
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services in a well-planned i r r i g a t i on scheme. Consequently clear guide-
l ines on how these are to be dealt with i s c ruc ia l . 
Tenure of I r r igated Holdings 
One of the most important parameters to which an appropriate 
legal regime for an i r r i g a t i on scheme must advert relates to the 
conditions under which i r r i g a to r s may have access to i r r igated holdings. 
The issue i s not simply about who should have access to what holding, 
i t also i s about how much and for what spec i f i c purposes that access 
should be given. 
I t i s general ly thought in many parts of Afr ica that for 
public or large i r r i g a t i on schemes to succeed, only limited tenure 
r ights should be accorded to i r r i ga to r s however selected. The prac-
t ice therefore i s to al locate holdings on the basis of temporary occup-
ation l icences (TOLS) or s imi la r arrangements. The j u s t i f i c a t i on 
usual ly i s that unless public control and supervis ion i s exercised, the 
very large public investments sunk into these schemes are un l ike ly 
to be prof itable. These arrangements are consequently buttressed by 
large and expensive state bureaucracies which control anything from 
the res idential a f f a i r s of i r r i g a t o r s , through the conduct of transac-
tions in holdings and compliance with conditions of access, to crop 
planting time-tables and marketing of certain crops or produce thereof. 
I t i s becoming increas ingly clear that the ToL and kindred 
arrangements are a major impediment to e f f i c ient production and the 
development of cohesive farm communities in i r r i g a t i on schemes in Afr ica. 
Because of the lack of permanence which i t s i g n i f i e s , the ToL very quickly 
generates outmigration from public schemes in addition to encouraging 
i r r i ga to r s to spend most of their productive ef forts on pr ivately held 
plots situated elsewhere. The ToL can also be the subject of ser ious 
abuses by i r r i ga t i on bureaucracies. I t i s desirable therefore that where 
the ful l compliment of tenure r i ght s cannot be conferred a "tenure 
ladder" that allows individual or corporate i r rgators to move up i .e . 
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build more secure r i gh t s , on the basis of performance and level of 
investment in the scheme be provided for. At the "secure" end of that 
ladder, an i r r i ga to r should be able to transmit his/her r i ght s to 
successors without mediation by the relevant bureaucracy. The point 
to emphasise here therefore i s not that part icular tenure arrangements 
are especia l ly des irable; rather i t i s that maximum f l e x i b i l i t y per-
mitting i r r i ga to r s to build tenure r ights as and when their own percep-
tion of production advantage dictates i s the better legal and policy 
option. That f l e x i b i l i t y should, in appropriate circumstances also 
extend to the marketing of the produce of those holdings. 
Juridical Protection of Tenure Rights 
One of the social costs of i r r i g a t i on development espec ia l ly 
i f the prevai l ing tenure regime i s as f lex ib le as i s suggested above, 
i s the probabi l i ty of f a i r l y complex disputes over r i ghts to both water 
and i r r i gated holdings themselves. Such disputes wil l a r i se not only 
among i r r i g a to r s inter se, but also between them and the bureaucracies 
in charge of those schemes. I t i s important therefore that procedures 
be provided for the resolut ion of such disputes. 
Although most ju r i sd i c t i ons leave the resolut ion of a l l d i s -
putes to ordinary judic ia l processes, i t may be advisable, espec ia l ly in 
very large i r r i ga t i on schemes to provide for special tr ibunals to 
adjudicate exclus ively on matters a r i s i ng therefrom. Special land 
courts are thus a famil iar device in Roman-Dutch j u r i s d i c t i on s , so are 
water courts or t r ibunals . As I have intimated above, however, unless 
these bodies are able to function speedi ly, i r r i g a t i on development may 
suffer in v i r tue of their existence. Procedural s impl ic i ty and recourse 
to substantial ju s t i ce , therefore, must be the primary goals of such 
tr ibunals . 
V: CONCLUDING REMARKS 
This essay has ident i f ied some of the major legal and organ i s -
ational i ssues to which attention should be paid in i r r i g a t i on planning 
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in Afr ica. I t s basic thrust suggests that control led water use through 
investment in expensive abstraction (or impoundment), d i s t r ibut ion and 
discharge technology, and the design, a l locat ion and tenure of i r r igated 
holdings w i l l , of necessity, require a great deal of in s t i tut iona l 
changes and management preparedness before functional and production 
eff ic iency can be guaranteed. These changes wi l l involve new and some-
times novel legal regimes which are not part of the residual law of 
many African j u r i s d i c t i on s . As a b i l i t y to design such regimes and to 
f u l l y integrate them with the social and po l i t i ca l economic context in 
which part icular i r r i g a t i on schemes operate wi l l therefore be cruc ia l . 
In that exercise careful balance must be maintained between the need to 
protect public investments and to respond to the exigencies of equity 
and individual or corporate choices in the i r r i ga t i on enterprise. 
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Footnotes 
1. I have borrowed th i s term from Block, P.C., (1986) "Land 
Tenure Issues in River Basin Development in Sub-Saharan Afr ica " Land 
Tenure Centre Research Paper 90, Univers i ty of Wisconsin Madison. 
The term, he explains, i s the French t rans lat ion of Marx ' s doctrine 
of the withering away of the State under socia l i sm. B lock ' s point 
i s that after a while, excessive state presence in agr iculture i s a 
l i a b i l i t y and should be dispensed with. 
2. In presenting and discuss ing these i s sues , I have re l ied 
heavily on my work as a FAO Water Resources Development and Manage-
ment Consultant in the Co-operative Republic of Guyana, South America 
in 1985 and 86. 
3. Of which approximately 54 r iver or lake basins in Afr ica. 
4. The system of prior appropriation which was developed in 
the mid-19th century in Western United States i s unknown to Afr ican 
legal systems. 
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RIVER AND LAKE BASIN DEVELOPMENT-ORIENTATED ECOLOGICAL 
CUM-ENVIRONMENTAL ISSUES FOR PRIOR CONSIDERATION 
By 
R.B. Ogendo 
Dept of Geography 
Univers i ty of Nairobi 
The development of r i ver and lake basins, especia l ly in 
tropical A f r i ca , should consider, as basic, the ecological-cum-overal l-
environmental conserving st rateg ies. These aspects have to be 
integrated in the intended planning cycle and should be c lose ly moni-
tored for their proper operation at the various stages of the planning 
process. 
The planning process i t s e l f normally cons i s t s of a ser ies of 
steps or phases which are usual ly in the form of a cycle. This makes 
i t easier to manoeuvre forward and even backward, as the planning process 
may require. For example, the f i r s t phase relates to the decis ion to 
adopt planning, and the relevant planning method(s) to apply. This has 
a cycle of i t s own, with a re la t i ve l y long time-span. During th i s time 
the administrat ive methods and techniques are reviewed and both the 
education and professional organization of planners are considered afresh. 
In the second phase the various appropriate agencies formu-
late goals and ident i fy the planning objectives. This step also includes 
c l a r i f y ing the ways in which development planning should relate to other 
forms of communal action. 
The th i rd phase considers poss ible courses of action with the 
aid of models of the overall environment, with special emphasis on eco-
system conservation. These models are used to ascertain that the 
selected planning system favours ecosystem-conserving development (or 
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eco-development) pr inc ip les. Such studies should be seen to demonst-
rate how the planning system, as a whole, might behave as i t changes 
through time under the influence of a var iety of factors. These factors 
a r i se from private actions and both public a c t i v i t i e s and interventions. 
Phase four i s e s sent ia l l y concerned with the evaluation of 
phase three courses of action in order to select an operational course. 
This i s selected by reference to assumed social values and estimated 
costs and benefits. 
The f i f t h phase i s to implement the plan. This step includes 
both direct works and continuous control of public and private proposals 
for change. This i s to f a c i l i t a t e closer study of the impact on the 
system of proposed changes in order to observe whether or not they 
deflect the system from the course charted for i t in the plan. 
As the planning process continues i t should become evident 
that the plan must be reviewed along with i t s control mechanisms, from 
time to time. F i r s t l y , the plan should be reviewed in minor ways at 
shorter intervals and, secondly, in major ways at longer interva l s . 
This is because we are, here, handling a probab i l i s t i c system, where 
changes cannot be foreseen with certainty. 
During the s i x th , and las t phase our review should consider: 
(a) speci f ic proposals which are di f ferent from those expected; 
(b) changes in the po l i t i c a l , social and economic contexts in which 
the plan operates which generate new needs, desires and 
asp i rat ions in community members. 
In th i s manner, the planning process cycle returns to phase 
two and, per iod ica l ly , also to phase one. However, i f a plan i s not 
carefu l ly checked for i t s f e a s i b i l i t y and internal consistency, i t 
could lead to f rust rat ion and eventually d i saf fect ion with planning and 
- 197 -
planners. Moreover, i f plans are to be anything to go by, then they 
have to be translated into effective pol icy instruments, such that 
the plan objectives are achieved. 
In other words, the principal guidel ines and goals of macro-
economic planning must be art iculated in a ser ies of wel 1-coordinated 
and carefu l ly designed and evaluated individual development projects. 
These wil l thereby form, the "guts " of the relevant drainage basin 
development plan. The micro-economic planning level should deal with 
the selection of individual projects. 
Above a l l , competent planners should be able to recognise 
short-run problems as they a r i se and, be prepared to solve them without 
los ing s ight of long-run objectives. This i s necessary since i f short-
run problems turn into c r i ses then i t wi l l not be possible to atta in 
the long-run objectives. 
IDENTIFICATION AND SIGNIFICANCE OF DEVELOPMENT-ORIENTATED DRAINAGE BASIN 
ECOLOGICAL ZONES 
For purposes of r i ver and lake basin development planning, 
development-based ecological analys i s i s absolutely v i t a l . Such analys i s 
emphasizes both the general d i s t r ibut ion and, espec ia l ly , the patterns 
of organisms. This includes both plants and animals, including man, 
and i s thus, "human ecology". 
Such patterns of l i f e both, (a) relate to a range of sca les , 
from organism to community and,(b) ref lect the continuously changing 
mosaic of organisms res id ing in any given area, such as a drainage basin. 
Thus, the study of l i v i n g organisms within their contro l l ing physical, 
chemical and biological environments, actual ly invest igates ecological 
systems, or simply, ecosystems. 
An ecosystem is an ecological un i t , including a l l i t s varied 
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organisms, which ex ists in reasonable equi l ibr ium within a spec i f i c 
( larger) community in a given area. The var ied organisms interact 
among themselves and with the i r cont ro l l i ng environments so that a 
flow of both energy and nutr ients leads to c l e a r l y defined (a) nour i sh-
ment structure (trophic l eve l s ) and,(b) nutr ients (and mater ia l s ) are 
exchanged between the l i v i n g (b io t i c ) and non - l i v i ng (ab io t i c ) components 
within the systems. 
Since ecosystems ex i s t at varying s ca l e s , a self-contained 
forest may be regarded as a good example of a l a r ge - s ca le ecosystem. 
A swamp, such as the Yala swamp, i s here regarded as an example of an 
intermediate-scale ecosystem, whereas a f i s h pcnd may be regarded as 
a smal l -scale ecosystem. 
The del imitat ion of development oriented ecological zones 
in r i ve r or lake basin and, hence, the demarcation o f land potent ia l , 
takes advantage of combinations of such ecological factors as: 
(a) Surface conf igurat ion cha r a c t e r i s t i c s ; 
(b) Meteoro-climatic (or synoptic c l imato log i ca l ) cond i t ions ; 
espec ia l ly prec ip i tat ion ef fect iveness or moisture index, 
(c) Mosaics of organisms, pa r t i cu l a r l y the plant communities, as 
ecological indicators for development planning; 
(d) Soi l condit ions ( f e r t i l i t y - b a s e d ) . 
One of the many object ives behind demarcating development-
oriented ecological zones i s to f a c i l i t a t e r eg i ona l i z a t i on of drainage 
basins for purposes of planning eco log i ca l l y s e l f - s u s t a i n i n g develop-
ment. As hinted at ea r l i e r , t h i s approach encourages conservat ion-
based agro- fores t ry and related ecosystem-preserving and improving 
natural processes. These are often referred to c o l l e c t i v e l y as eco-
development. This approach a lso takes advantage of those eco-develop-
ment character i s t i c s whifch invest igate and u t i l i z e t r ied and r e l i ab l e 
ecological indicators (such as plants and animals). 
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Thus, practical over-al l environmental geography (espec ia l ly 
applied ecological geography) should be f u l l y encouraged where human 
a c t i v i t i e s , such as agr icu l ture, manufacturing and service industr ies 
are established. U t i l i z a t i on should be geared to the eco-development 
of the pertinent resources within the relevant ecological zones. 
This should a l l take place within the economically regional ized 
drainage basins-concerned. 
ASPECTS OF THE ENVIRONMENT FROM WHICH WE NEED PROTECTION 
There are a number of overlapping adverse aspects of the 
environment, some of which are the resu l t of human a c t i v i t y , and others 
not. These include: 
(a) Overpopulation, including the resu l t ing noise, poor health 
due to overcrowding and inadequate housing, and the popul-
at ion bomb; 
(b) Disease vectors, communicable diseases and pests; 
(c) Po l lut ion of water resources and general eutrophication; 
(d) Inappropriate disposal of faeces and waste-waters; 
(e) Pol lut ion of the atmosphere, including automobile fumes; 
( f ) So l id waste pol lutants, including human-discarded disposable 
waste and other aesthetic dumping, such as uns ight ly posters, 
etc.; 
(g) Contaminated food; 
(h) Ioniz ing radiat ion from al l sources, natural or a r t i f i c i a l , 
including electromagnetic energy in the u l t rav io le t range, 
v i s i b l e l i g h t , l a se r , adverse radio and te lev i s ion frequencies 
and micro-wave hazards, a l l manner of radio active substances, 
nuclear f i s s i o n ; 
( i ) Heat and sound pol lut ion; 
( j ) All pol lut ing natural and man-made features; 
(k) Dangerous chemicals, including insect ic ides and aeroso ls ; 
(1) Ecological upsets of a l l k inds; 
(m) Chemical and biological warfare; 
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(n) Acid and a lka l ine ra in ; 
(o) All other adverse impacts of man on nature; 
(p) All adverse effects of urban centres on the environment; 
(q) All use of technology adverse to the environment, et cetera. 
The above and many other adverse aspects of the environment 
should be approached from the environmental management viewpoint. How-
ever, the development of any r i ve r or lake basin i s l i k e l y to be con-
fronted with a number o f the above adverse environment aspects from 
which protection i s imperative. 
BASIC CONCEPTS OF DRAINAGE BASIN ENVIRONMENTAL MANAGEMENT 
"Environmental management" i s the conscious and systematic 
effort to establ i sh an aesthet ica l ly pleasing, economically v iable and 
phys ica l ly healthy environment. In other words, environmental manage-
ment involves the modification of human a c t i v i t i e s to minimize the 
negative impact and, where poss ible, improve the qual i ty o f mankind's 
physical environment, par t icu lar ly the a i r , water and ter res t r ia l com-
ponents. 
Environmental management methodology can vary from partial 
to complete prohibit ion of certain a c t i v i t i e s , such as the discharge 
of toxic substances into the a i r , onto the land and into water bodies. 
Moreover, the prohibited human a c t i v i t i e s may range from uncontrolled 
public disposal of trash by ind iv iduals to la rge-sca le da i l y emission 
of pollutant gases by industry, to the pol lut ing emissions from the 
mi l l ions of a i r , water and land "motor i s ts " . 
Since environmental management i s the art and science of 
managing mankind's a c t i v i t i e s to minimize the i r effect on the natural 
environment, i t i s obviously important for our modern society. I t i s inv 
ved in ameliorating, or solving outr ight, a ser ies o f man-made problems 
environment. These problems include water and a i r po l lut ion, noise and 
thermal po l lut ion, l i qu id and so l id wastes, ioniz ing rad iat ion, u l t r a -
v io let electromagnetic energy, hazardous types of laser energy and 
dangerous radio frequencies and micro-waves. While committed to 
cont ro l l ing , the above man-made environmental problems, environmental 
management does not merely require the appl icat ion of natural and 
social sciences. Environmental management also must include, a spark 
of inspired c rea t i v i t y . In order to achieve t h i s , the environmental 
manager should not only be able to manipulate both the social i n s t i t u -
tions and appropriate technologies, but must also be seen to do t h i s 
with the s e n s i t i v i t y of an a r t i s t , the in s i ght s of a poet and, perhaps, 
the moral purity and determination of a re l i g i ou s zealot. 
In contemporary soc ie t i e s , problem-solving aspects of environ-
mental management imply applying the s c i e n t i f i c approach to spec i f i c 
objectives encompassing the entire dimensions of the environmental 
problems. In order to function best, such problem-solving must be 
based not only on a methodology for approaching and coping with the 
environmental problems. I t must a lso be supported by a legal and 
governmental apparatus su itable for promoting the so lut ions of the 
problems. Thus the ecological basis of our physical environment must 
be f u l l y explained in order that "cause-and-effect" re lat ionsh ips of 
man's actions can be comprehended and, to some extent, predicted. 
I t i s v i ta l that each c la s s of environmental problems be 
treated in some deta i l . In th i s way the dimensions of problems and 
their resource background are adequately examined and explained in 
order to provide a sense of their p r i o r i t y . Subsequently, the approp-
r ia te technologies, relevant laws, social i n s t i tu t i on s and other re -
sources avai lable which may provide a more stable and h igh-qual i ty e n v i r o n -
ment in each c las s o f environmental problems must be f u l l y examined. 
I t i s also wise to use two v i ta l tools of environmental manage-
ment, namely public information and environmental education. Moreover, 
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in order to ascertain the continuity of the environmental management 
profession, there i s a need to establ i sh tra in ing opportunities for 
ind iv iduals seeking professional careers as environmental managers. 
Amongst many other environmental management themes not l i s ted 
here, one i s most pertinent for our purposes. This i s the theme which 
expresses a profound d i s t ru s t for technology as i t i s used in our 
modern society. This att itude very often regards technological devices 
more as fet ishes or symbols, rather than tools to be used with care. 
Thus, we are l i k e l y to forget that machines, including computers, are 
inanimate and merely move as control led by external forces. Yet techno-
logy provides the material foundation of our modern society, for without 
modern technology, our population would starve, freeze or perish from 
the myriads of pests and diseases. However, while the wide use of 
technology i s advocated, the practice should proceed with due caution 
based on environmentally well-informed appl icat ion. 
Environmental management, as a profess ion, has numerous pre-
decessors, including, public administrat ion, environmental health, 
sanitary or environmental engineering and urban and regional planning. 
However, i t has in recent years developed a separate and quite d i s t i n c -
t ive ident i ty or personal ity. This i s espec ia l ly true since public 
agencies have expanded the implementation of new environmental laws 
passed at the various government leve l s . What would appear to be some-
what vague s t i l l are the re spons i b i l i t i e s of the environmental manager. 
The la t ter need to be spelt out more f u l l y , so that they do not merely 
cover such natural aspects as a i r , noise and water pol lut ion. There 
are also other important aspects of environmental management such as 
h i s tor ica l r e l i c s preservation, open space, population and w i ld l i f e 
management and land use. Energy, rad iat ion, health, aesthet ics, mass 
transportat ion, housing, recreation, streets and highways, education, 
economic development and employment, and public safety and welfare, also 
relate to environmental management. 
7he p r i o r i t y varies depending on whether one i s dealing with 
the urban, rural-urban 0 r purely rural sett ing. For example, 
a r iver or lake basin authority dealing with a tropical drainage basin 
s i gn i f i cant l y affected by some world-wide environmental s i tuat ion 
such as the Chernobyl nuclear reactor d i sas ter which caused rad io -
active dust fa l l out, would have i t s own spec i f i c p r i o r i t i e s . Thus, 
one implication of th i s rather broad scope of environmental management 
is that the managerial talent try ing to solve the relevant environmental 
problem must have equivalent breadth and special capabi l i ty to synthe-
size the diverse technical know-how and related mater ia ls. 
In fact, one of the most complex challenges facing experi-
ments in environmental management i s "the t rans lat ion of technical 
plans into ordinary layman's words that can be ea s i l y understood and 
used by the decision-makers". This dilemma is often aggravated by a 
serious shortage of trained or professional managers able to cope with 
environmental management problems. 
The objectives of environmental management have been defined 
mainly by widespread public conern with a set of environmental conditions 
considered as "problems", such as those l i s t ed ear l ie r under "Aspects 
of the Environment from which we need protection". For example, 
interest in drainage basins in tropical Afr ica has been aroused due to 
tangible concerns l i ke acid or a lka l ine ra in such as caused by the 
Webuye Paper M i l l s in the Lake V ictor ia Basin of Kenya. Reports of 
health effects from pollutants in the atmosphere and in water, includ-
ing factory eff luent and oi l s p i l l s i s another public concern, as i s 
disappearing rural landscapes due to urban sprawl. Other ex i s t ing and, 
potential problematic environmental conditions are somewhat vague. 
For example, there are speculations about the effects of possible 
cl imatic changes, such as r i s i n g temperatures due to increased carbon 
dioxide content of the atmosphere due to increased use of fo s s i l fue l s . 
Although, there are several levels of causation, attention 
i s normally drawn to the immediate factors. However, underlying these 
factors are the public values, att itudes and the po l i t i c s of ecology 
which have resulted in and perpetuated the undesirable environmental 
conditions. 
Environmental management, which also incorporates environ-
mental protection, demands conscious ef forts by the indiv iduals l i v ing 
and working within the environment to maintain high qual ity conditions. 
Resources must be diverted from other uses to provide the necessary 
environmental protection. Consumer products must be re-designed and, 
in some cases, not produced at a l l in order to promote the desired 
environmental condit ions. Habits must be changed to the same end. 
Moreover, expectations and l i v i n g standards must be adjusted. 
I t i s the above v i ta l issues that must be carefu l ly researched 
and adequately addressed in order to rea l i ze genuine environmental manage-
ment. 
ENVIRONMENTAL MANAGEMENT METHODOLOGY: PROBLEM-SOLVING APPROACHES 
Environmental management i s part ly a science and partly an 
art. The environmental manager usual ly so lves , or preferably prevents 
by prior planning, many of the problems that are of an environmental 
nature. S c i en t i f i c pr inciples are normally involved in the cause-and-
effect re lat ionsh ips that account for a problem's appearance and i t s 
solut ion. Computer s imulation, for example, can be a powerful tool 
in helping us to predict the behaviour of natural bodies (such as r i ve r s 
and lakes, etc. In the social science d i s c ip l i ne of economics, the f ie ld 
of econometrics (or mathematical economics) provides methods leading 
to invaluable in s i ght s into costs and benefits. In general therefore, 
a comprehensive s c i en t i f i c approach i s the best procedure to be applied 
in environmental problem-solving s i tuat ion. 
However, environmental management problems inevitably involve 
people, and implementation decis ions must be carried out by people. 
Environmental dec i s ions, being i n t r i n s i c a l l y p o l i t i c a l , determine 
winners and losers for scarce resources. Hence, a po l i t i ca l type of 
involvement by people and their communities i s unavoidable. Yet values 
which interpret or determine winning and los ing are rather poorly 
defined and often contradictory both within an individual and between 
indiv iduals. Thus, circumstances, including those resu l t ing from 
environmental management, wi l l influence the individual responses. 
Our knowledge of environmental s i tuat ions is never complete 
because we normally lack adequate data for predicting future events. 
Thus guessing what one does not know i s part of the art l Environmental 
quality character i s t i c s and the conf l i c t s which a r i se with other social 
p r io r i t ie s are often abstract. When th i s i s considered, the constant 
need for c rea t i v i t y in environmental management i s c lear. Consequently 
the approach to each environmental s i tuat ion has to be ta i lored to the 
individual phys ical, ecolog ica l , s oc i a l , p o l i t i c a l , cultural and 
economic condit ions. 
Despite the d i s t inct iveness of each environmental problem, 
modern society has worked out a systematic means of approaching environ 
mental problems by steps, normally in f i ve stages, as indicated in the 
accompanying "problem-solving model in environmental management" pre-
sented below. 
While the steps may be formulated in a var iety of ways, they 
need not always be sequential or unrelated. In fact, as part of the 
a r t i s t i c aspect, environmental management i s a process in which each 
step must be anticipated while actions and responses are cont inual ly 
monitored and actions adjusted accordingly. 
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A CRITIQUE OF ENVIRONMENTAL CONSIDERATIONS IN THE 
DRAINAGE BASIN ORGANIZATIONS IN AFRICA 
By 
N.H. Ayodole Cole 
Envrionment Section, UNECA 
INTRODUCTION 
To give a cr i t ique of environmental considerations in Afr ican 
drainage basin organizations demands, f i r s t of a l l , a survey of such 
organizations including the projects they have undertaken. Secondly, 
i t demands an invest igat ion into the planning, implementation and 
evaluation of such development projects to see whether the environmental 
dimensions of the impacts on the land, the economy and the social condi-
t ions of the people affected have been adequately taken into account. 
Most Afr ican governments now, f i fteen years after the Stockholm Confer-
ence on the Human Environment, are no longer asking whether i t i s 
necessary to bear the additional cost to the project in order to take 
environmental considerations into account. They have learnt from the 
experience of developing large dams in various drainage basins al l over 
Afr ica (Volta, Aswan, Kariba and Ka inj i ) that the cost of not adequately 
carrying out an environmental impact assessment (EIA) at the onset, can 
be a set back to development. Our governments have now learnt about 
the social costs of environmental neglect the hard way, that prevention 
i s better than cure] 
EIA should be considered as a management tool to integrate 
environmental dimensions into development st rateg ies. I t i s not an ex-
pensive ploy to add to the cost of an already expensive development 
project in terms of foreign exchange. Nor should i t be construed as 
an obstacle created by the indust r ia l i zed countries against Third World 
economic development. At Stockholm in 1972, the majority of Afr ican 
Governments f e l t th i s way. During the 1970s, environmental consider-
ations for economic and social development in Afr ican countries have 
been spelt out in the Lagos Plan o f Action for the Implementation of the 
Monrovia Strategy for the Economic Development of Afr ica J and in the 
International Development Strategy for the Third United Nations Develop-
ment Decade for 1980-1990 (adopted by the General Assembly resolut ion 
35/56 of December 1980). 
But since the beginning of the 1980 decade, the adverse impacts 
of drought and deser t i f i cat ion on the social conditions and on the 
economy of more than two-thirds of the Afr ican countr ies, have sharpened 
the focus on the environment/development problematique. The Regional 
? 
Plan of Action to Combat the Impacts of Drought in Afr ica , adopted by 
the ECA Conference of Min i s ters ( resolut ion 499(XIX) in May 1984) as a 
resu l t o f a S c i en t i f i c Round Table on the Climatic S i tuat ion and Drought 
in Af r i ca , concentrated on short - , medium- and long-term measures to 
monitor the climate for the prediction of drought. This would f a c i l i -
tate the rehab i l i ta t ion of agr icu l ture in order to promote s e l f - s u f f i -
ciency in food production. The Plan also ca l l s for improved strategies 
for water and energy resources management, so i l conservation, and the 
exploitat ion of renewable natural resources ( f o re s t s , f i s he r i e s , l i v e -
stock and w i l d l i f e ) in Afr ica. 
In th i s decade A f r i c a ' s p r i o r i t y occupation has been with the 
adverse impacts of drought and deser t i f i cat ion on national economies, 
coupled with the Afr ican economic c r i s i s resu l t ing from the world re-
cession on commodity pr ices, and leading to dwindling foreign exchange 
earnings, large debt burden and excruciating debt serv ic ing charges. 
I t i s within th i s context that groups of African countries are es tab l i sh -
ing drainage basin organizations to promote overal l development in the 
area and to a l lev ia te the adverse impacts o f drought, deser t i f i cat ion 
and related environmental hazards on their economies. The development 
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of lake and r iver drainage basins in Afr ica i s a pos i t ive step towards 
promoting se l f - su f f i c iency in c r i t i c a l human a c t i v i t i e s . Such a c t i v i -
t ies include food production in ar id lands through i r r i g a t i o n , develop-
ment of renewable sources of energy through hydropower and promoting 
a lternat ive means of transportation through navigation of inland 
waterways. Because of the economic and f inancial c r i se s in most Afr ican 
countr ies, they cannot afford to increase the environmental degradation 
that has persisted over the past decades in their promotion of dra in-
age basin development. Hence, environmental impact assessment of 
major drainage basin development schemes have been a sine qua non for 
the attainment of sustainable development for the people who are meant 
to benefit as users of the projects ' outputs. 
An approach has been developed to assess environmental con-
s iderat ions for the development of drainage basins by Afr ican governments. 
I t wi l l cover a survey of such bas ins, followed by the pos i t ive and 
negative environmental impacts that an EIA might show, concluding with 
what steps Afr ican governments are taking or should take towards mi t i g -
ating adverse impacts through l e g i s l a t i v e and administrative measures 
within the country and the sub-regional grouping. 
DRAINAGE BASIN ORGANIZATIONS IN AFRICA 
A recent review of River Basin Development in Afr ica was made 
by the Water Resources Unit of the Natural Resources D iv i s ion in the 
United Nations Economic Commission for Afr ica (ECA) for the thirteenth 
3 
meeting of the ECA Conference of Min i s ters in Apr i l 1987 . The purpose 
of the paper was not only to inform the conference on current develop-
ment a c t i v i t i e s in drainage basins in Afr ica. I t s main aim was to 
strengthen the concept that r i ve r and lake basins are a major instrument 
for promoting socio-economic development a c t i v i t i e s for the economic 
integration of the Afr ica region. Development a c t i v i t i e s taking place 
in two drainage basins (OMVS and K30), which are the subjects for 
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d iscuss ion in th is workshop, are summarized in Table I (annexed) to 
f a c i l i t a te examination of their environmental impl icat ions. Since 
these are related to the ecological conditions of the drainage basin, 
summaries of the ecology and environment of each of the Afr ican dra in-
age basins being developed are provided below: 
The Senegal River Basin Organization (OMVS) has a drainage 
basin of 289,000 sq km is in the Sudano-Sahelian zone. The four 
countries covered are Senegal (13.1%), Mauritania (26.0%), Mali (53.6%), 
Guinea (7.3%), o f which 70-100% are ar id lands and desert. The popul-
ation of the basin i s about 1.6 mi l l i on which i s 14% of the total in 
the three OMVS member s tates , excluding non-member Guinea. In the wet 
season, the Senegal River i s navigable for 950 km to Kayes in Mal i . 
In the dry season, however, navigation i s impeded by a low flow rate 
(below 300 m3/sec), causing sa l t water int rus ion upstream for about 200 
km, with dire consequences to agr icu l ture (Table 1 provides further 
de ta i l s ) . 
The Kagera River Basin Organization (KBO) covers a drainage 
basin of 59,800 sq km d is t r ibuted among i t s four member s tates: Tanzania 
(35%), Rwanda (33%), Burundi (22%) and Uganda (10%). Three of these 
countries are land-locked, hence inland transportat ion i s c ruc ia l . Also 
Rwanda and Burundi have a very high population density (146-151 people 
per sq km). Being small and h i l l y countr ies, their prime agr icu ltura l 
land i s in r i ver va l ley s . Thus agr icu lture i s just as competitive a land 
use as developing dams for hydropower. The KBO drainage basin i s in 
moist savanna woodland vegetation. I t i s dotted with numerous wetlands 
of papyrus swamps along the Kagera River and i t s two main t r ibutar ies -
the Nyabarongo in Rwanda and the Ruvubu in Burundi. The Kagera Basin 
has an annual ra in fa l l of 1,800 mm to 2,000 mm, which f ac i l i t a te s r a i n -
fed agr icu l ture, but a few ar id areas ex i s t with 800 mm r a i n f a l l . The 
population in the Kagera Basin i s 5.6 m i l l i on , which i s 8.6% of the 
total population of the four KBO member states. The country i s very 
h i l l y with numerous va l leys for crop production by i r r i g a t i on i f necessary 
(see Table 1 for more de ta i l s ) . 
The Gambia River Basin Development Organization (OMVG) was 
established in 1978 comprising the Gambia and Senegal. In 1980, Guinea 
joined, followed by Guinea-Bissau in 1983. The OMVG's programme is 
s imi lar to the OMVS action programme in that an an t i - s a l t barrage i s 
proposed to be bu i l t near the mouth of the r i ver (at Yall intenda or at 
Bal ingho). This would be coupled with two storage re servo i r s , one dam 
at Kekreti in the Gambia 200 km upstream, and the other dam at Kouya 
in Guinea 500 km upstream near the source of the Gambia River in the 
Fouta Djal lon Highlands. The OMVG is s t i l l at the pre-investment stage 
with studies progressing on the ecological and socio-economic consequences 
of the location of the an t i - s a l t barrage and the dams. The vegetation 
in the area is savanna woodland in the r i ver va l ley which i s located 
in almost f l a t Sudan savanna semi-arid land. 
The Niger Basin Authority (NBA) has i t s o r i g in s in the agree-
ment which established the River Niger Commission. I t was created in 
November 1963 by nine member states through which the River Niger flows. 
The Niger flows 4,200 km to the At lant ic Ocean from the Fouta Djal lon 
highlands in Guinea, north-eastwards through Ma l i , Burkina Faso, Niger 
and Nigeria. The main t r ibutar ies come from Cote d ' l v o i r e , Benin, Chad 
and Cameroun. The Niger River drainage basin of 2 m i l l i on sq km, 
covers moist tropical forests at i t s source. I t then flows into savanna 
woodland and sudano-sahel savanna with scattered trees around i t s inland 
delta at Moft i . F ina l l y i t turns south-eastward through the same 
vegetation zones towards the coastal delta. 
The NBA has inst i tuted two operational projects in Niamey, Niger 
In 1978, the Hydro-Niger Project was set up to monitor the level of the 
r iver and i t s t r ibutar ies at f i f t y two stat ions in the nine member states 
with real-time s igna l s sent by s a t e l l i t e to a computer in Niamey. Analysi 
o f the data enables three month advance prediction of the r iver leve l , 
necessary for planning agr icu l tura l i r r i g a t i on and hydropower production. 
The other operational project i s AGRHYMET Centre, also at Niamey which 
caters for tra in ing in agrometeorology and hydrometeorology for the CILSS 
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member states. However, despite this seeming success, the NBA i s beset 
with po l i t i ca l and f inancial problems and the administrative i n f ra -
structure was being reviewed and rev i ta l i zed by the Council of Min i s ters 
in 1986, for a heads of state Summit meeting in 1987. 
Lake Chad Basin Commission (LCBC) was establ ished in 1964 
between Chad, Niger, Nigeria and Cameroun. I t carried out studies and 
research up to 1972 when the heads o f state met and created the LCBC 
Development Fund for the economic and social growth of the basin. The 
drainage basin of Lake Chad and i t s two main r i vers Chari and Logone 
a r i s i ng from the Central Afr ican Republic (not yet a member o f LCBC) i s 
in the sudano-sahel zone. Hence the l a s t prolonged drought of 1968-
1985 has depleted the lake water down to about one third i t s normal 
s ize. In 1981, a f ive year development plan was drawn up but i t s 
implementation was hindered by the drought and the internal conf l i c t in 
Chad. The Plan was revised again in 1985 for the promotion of ag r i cu l -
tural t ra in ing , restorat ion of the lake level by i t s two r i ve r s , i r r i g -
at ion works and f i sher ies production. There has also been a return of 
the LCBC Secretar iat to Ndjamena in Chad with a new Executive Secretary 
in September 1986. With prompt f inancial contributions from the four 
member states the LCBC has good prospects for promoting development 
ac t i v i t i e s in the region. 
The Nile Basin covers an area o f 2.9 m i l l i on sq km from i t s 
two main sources to i t s delta in Egypt at the Mediterranean Sea. One 
source is the White Nile flowing from Lakes V ictor ia and Kyoga with 
inputs from Lake Mobutu, covering Zaire, Uganda and Kenya, then through 
Sudan into the Ni le River proper in Egypt. The other source is the 
B1 ue Nile o r i g inat ing from Lake Tana in the Ethiopian Highlands and 
joining the White Ni le at the confluence in Khartoum, Sudan. Two main 
t r ibutar ies of the White Nile - Sobat and Atbara also ar i se from the 
Ethiopian Highlands. I f the r i ver s flowing into Lake V ictor ia are 
taken into account, then the Nile River/Lake V ictor ia Basin also includes 
the Kagera drainage basin covering Burundi, Rwanda and Tanzania, to give 
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a total of nine r ipar ian states in the basin. No drainage basin organ-
izat ion ex i s t s as yet except for a bi lateral agreement between Egypt and 
Sudan for a jo int Technical Committee on the use of the Nile River water. 
From i t s sources in the Great Lakes basin on the equator and 
in the Ethiopian Highlands, the Nile flows about 6,700 km to the sea. 
I t a r i ses in moist tropical montane forest areas around the tropical 
great lakes, V ictor ia and Kyoga and in savanna woodlands vegetation of 
Uganda and southern Sudan. Then i t flows through sudano-sahelian 
sqattered tree savanna ar id lands, into the hyper-arid Nubian desert, 
and then into the Mediterranean scrub with papyrus swamp vegetation zones 
in the Nile delta. From the ecological data and pysical background of 
the Nile Bas in, socio-economic development i s most pronounced in the 
ar id lands of Sudan and the desert sands of Egypt. In fact the Nile 
River has been the l i f e blood of Egypt for thousands of years. In 
general, development a c t i v i t i e s are seen for i r r igated agr icu l ture, 
hydropower, navigat ion, f i sher ies and l ivestock production along the 
lower n i l e . Three such major development projects have been the Aswan 
high dam which has formed Lake Nasser near the Egypt/Sudan border. There 
i s the extensive Gezira i r r i g a t i on scheme below the White and the Blue 
Nile confluence and in the Kordofan Province in Sudan. Also there i s , 
the hydroelectric power plant at Jinja in Uganda where the White Nile 
flows from Lake V ictor ia . In summary, one can say that the potential 
for development in the Nile Basin is enormous for most of i t s r ipar ian 
states. 
The construction of the Aswan High Dam between 1959 and 1970 
provided a wealth s c i en t i f i c data on the kinds of negative environmental 
impacts that can ar i se from the economic development of a drainage basin. 
Lake Nasser formed after the damming of the N i le , and was being developed 
to i r r i ga te 700,000 ha of f loodplains as well as another 300,000 ha of 
reclaimed land in the Nile basin. The following negative environmental 
impacts had become evident by the 1970s: 
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The amount of water seepage into the sandstone bedrock o f 
Lake Nasser was enormous, up to 15 b i l l i o n cubic metres per 
annum. This was about ha l f of the amount of water carried 
by the Nile into the Mediterranean Sea before the damming at 
Aswan. Hence, Lake Nasser was taking extremely long to f i l l 
up for i r r i g a t i on and other purposes; 
The dam curtai led the s i l t load in the Nile River which 
usual ly f e r t i l i z ed the seasonally flooded plains along i t s 
course as well as the delta and continental she l f at i t s 
mouth. Hence the shrimp, s h e l l - f i s h and sardine catches in 
the Mediterranean Sea near the Nile Delta dropped by ha l f 
the normal tonnage; 
The r iver below the Aswan High Dam, having been rel ieved of 
i t s s i l t load, developed a faster flow rate and caused erosion 
of the r iver banks in places; 
I r r i g a t i on schemes which were concentrated around the 320 km 
long Lake Nasser as well as on the or ig ina l flood plains along 
the N i le , were encumbered by water logging and excess f e r t i -
l i z e r caused eutrophication in the canals. Soi l s a l i n i t y 
increased due to the high evaporation rate of the desert c l i -
mate without the annual f lushing of the sandy so i l by the 
r iver floodwater; 
Waterborne diseases such as malaria, r i ver blindness and 
b i lharz ia increased many-fold in the i r r i ga ted areas due to 
slow-running canals and standing water for the breeding of 
the vectors. Hence, the farmers who should be deriving 
economic benefits from i r r igated agr icu l ture, were forced to 
flee and abandon the s i te s because of increased disease in -
cidence. 
The Congo/Zaire Basin covers a drainage area of 3.7 m i l l i on 
sq km. I t i s the largest basin in Af r i ca , even though the length of 
the main r i ver i s only 3,700 km, about ha l f that of the Ni le. The source 
of the r i ve r is probably River Chambeshi, in Zambia, which flows into 
Lake Bangweulu from which the Luapula River flows into Lake Mweru which 
empties through the Luvua River into r i ver s Zaire or Lualuba in that 
4 
area near Manono a i r f i e l d . Another source i s from Lake Kivu on the 
Rwanda/Zaire border, through the Ruzizi River into Lake Tanganyika from 
which the Lukuga flows into the Zaire River, near Kabalo a i r f i e l d . Below 
Kisangani, the main t r ibutar ies of the main Congo/Zaire r i ve r are 
Aruwumi, I t imbin, Mongala, the Ubangui and the Sangha a l l on the r i gh t . 
On the le f t side are the Lulonga, Ikelembo and Ruki Rivers entering the 
main r i ve r near Mbandaka and the Kasai just above Kinshasa where the r iver 
forms a lake with Brazzav i l le , Congo on i t s opposite s ide, before the 
r iver enters the At lant ic Ocean. The lower and middle reaches of the 
Congo/Zaire basin i s in dense lowland tropical ra inforest covering Zaire, 
Congo and Gabon. The upper basin in Angola, Zambia, southern Zaire, as 
well as Rwanda, Burundi and western Tanzania i s in tropical highlands 
with savanna woodland vegetation and tropical montane forests. The 
middle basin of the r i ver in lower Cameroun and Central African Republic 
are also covered by moist savanna woodland vegetation. Numerous large 
inland swamps occur especia l ly in the middle reaches, forming lakes on 
the main r i ver . The lowland basin has a high annual ra in fa l l of 2,000 mm, 
decreasing to 1,200 mm in the highlands. 
The Congo/Zaire basin covers the nine r ipar ian states mentioned 
above, four of which are land-locked (Burundi, Rwanda, Zambia and Central 
African Republic). The total population of 38 mi l l ion in the basin 
represents 46.5 percent of the total in the nine states in 54.8 percent 
of i t s total surface area. There i s very good potential for development 
of navigation and transportation, hydropower and f i sher ie s in the equato-
r ia l lowlands and i r r igated agr icu l ture in the highlands to the north, 
east and south in the basin. Already the main Congo/Zaire r i ver of fers 
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r i ver transportation of 134 km from the At lant ic Ocean port of Boma to 
Matadi, then 2,960 km from Kinshasa to Kisangani supplemented by short 
ra i l l i n k s to Bukama. There are also 5,631 km of navigation on 
t r ibutar ies on the r ight and another 8,344 km on the l e f t side of the 
main r i ve r . The Congo/Zaire r i ver i s ful l of cataracts and waterfal ls 
which impede navigation in places. I t i s however, suitable for hydro-
e lectr ic power generation, especia l ly the th i r t y two cataracts on the 
320 km r iver flowing through gorges between Kinshasa and the port at 
Matadi. The hydroelectric power potential of the drainage basin i s 
estimated at 124 mi l l i on KW of which a small percentage has been developed 
The hydroelectric power can be exploited mainly for the 
development of the mineral resources in the basin. This would comp-
r i se an iron and steel industry around Inga, Congo/Zaire, using coal 
from Lake Kivu area and limestone from the Oubangi area in Central 
African Republic by r i ver transportation. A l so , fe r t i se r production 
(nitrate and phosphates) i s possible in Zambia. 
As pointed out ea r l i e r , i r r igated agr icu l ture i s not important 
in the lowland equatorial Congo/Zaire basin but can be developed on a 
small scale in Zambia and in the Lake Kivu and Lake Tanganyika areas. 
S im i la r l y , the closed forest and savanna woodland vegetation are s t i l l 
enormous in the basin and th i s natural forest resource, under good 
management, can become a model to Afr ica for sustainable development. 
The ECA study did not estimate the f i sher ies potential in the r i ver 
and lake drainage basin but i t should be quite substantial in view of 
the width (4-10 km) and shallowness (2m draught) of most of the Congo/ 
Zaire r*ver and i t s main t r ibutar ie s . 
At present, there i s no drainage basin organization for the 
Congo/Zaire r i ver and lake basin. In 1983, ECA with UNDP support, 
in i t ia ted a study on the po s s i b i l i t y of establ i sh ing an intergovern-
mental organization for the development and exploitat ion of resources 
c 
of the basin as surveyed above." 
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The Zambezi Basin has been studied under UNEP's "Environment-
a l l y Sound Management of Inland Waters" (EMINWA) programme during the 
1985-1987 biennium. Several working groups of experts have held meet-
ings, diagnostic studies have been conducted and a draft Zambezi Action 
Plan (ZACPLAN) was drawn up. The ZACPLAN should cater for the sound 
management of the resources of the drainage basin through the integration 
of environmental concerns into the management of water resources. The 
countries involved in the ZACPLAN are: Angola, Botswana, Malawi, Mozambique 
Tanzania, Zambia and Zimbabwe, with the United Nations I n s t i tu te for 
Namibia representing that country. 
The diagnostic study made by UNEP covered the present state 
of the ecology of the common Zambezi r i ver system, environmental problems 
encountered and their impacts, and suggested management goals , po l ic ies 
and a c t i v i t i e s . ^ 
The Zambezi drainage basin covers 1.32 m i l l i on sq km with a 
population of 30 m i l l i on within the eight countries l i s ted above. The 
main r i ve r a r i ses in the Kalene M i l l s near the borders of Zaire, Zambia 
and Angola. I t flows through the Central Afr ican Plateau with four 
f a l l s , three gorges and two man-made lakes (Cabora Bassa and Kariba), 
including input from Lake Malawi, to i t s estuarine delta at the Indian 
Ocean, 3,000 km from the source. The main t r ibutar ies of the Zambezi 
are the Kabompo, flowing through the Barotse Plain of the Kalahari 
Desert in Zambia, the Cuando (Kwando) from Angola with floodwater inputs 
from Okavango swamp in Botswana, the Kafue River from central Zambia, 
the Luangwa from eastern Zambia, the Mazowe/Luenha from Zimbabwe/ 
Mozambique and the Shire River from Lake Malawi. The vegetation in the 
Zambezi basin varies from ar id desert scrub in the Kalahari Desert in 
Angola, Namibia, Botswana and Zambia, to semi-arid tree and shrub 
savanna in the same countries with about 700-800 mm annual r a i n f a l l . 
I t also includes the moist savanna woodlands in Zambia, Zimbabwe, Malawi, 
Tanzania and Mozambique on the eastern part of the central Afr ican 
plateau with 1,200 mm to 1,700 mm annual r a i n f a l l , and the swamp grass -
land and t idal mangrove swamp in the estaurine delta at the mouth of 
the r i ve r . 
o 
From the diagnostic study done by UNEP, potential economic 
development a c t i v i t i e s in the Zambezi Basin cover i r r igated agr iculture 
in the ar id areas of the western part of the basin coupled with range-
land development to ease the intensive so i l erosion problems in Botswana, 
Namibia and Angola. There i s also good f i sher ies potential especia l ly 
in the few navigable areas and in the lakes (both large and small, a r t i -
f i c i a l and natural). About half of the length of the main r i ver and a 
few t r ibutar ie s are navigable (1,500 km tota l ) in f ive broken sect ions, 
more so on Lakes Kariba and Cabora Bassa. Because of the presence of 
the f a l l s and gorges, the r iver of fers tremendous hydropower potential, 
which i s already being developed at the Kariba and Cabora Bassa lakes. 
Oil i s also avai lable in Angola and coal deposits in Zimbabwe and 
Mozambique. The basin i s also r i ch in industr ia l minerals - copper in 
Zambia and Zimbabwe, bauxite, chromite, gold, nickel and asbestos in 
Zimbabwe, f luor ine and iron ore in Mozambique, and limestone (marble), 
agate and bauxide in Malawi. Hence pol lut ion from mining and manufact-
uring industr ies can be a ser ious environmental problem in the drainage 
basin. Therefore the ZACPLAN has been drawn up to cover environmental 
assessment, management, l e g i s l a t i on and i n s t i t u t i on - building a c t i v i t i e s 
for sustainable development of the drainage basin. 
In conclusion, the ecological summary of each of the eight 
major drainage basins in Afr ica have indicated basic s c i en t i f i c data. 
The data have included the physical features, climate, ra in fa l l and 
vegetation types, so i l conditions and hydrographic features of the r i ver s 
and lakes. These features can be used to evaluate the impacts of 
development a c t i v i t i e s on the natural environment. In the following 
section let us consider the process of an EIA and i t s re lat ionsh ip to 
the kinds of development a c t i v i t i e s that can take place in the major 
drainage basins in Afr ica. 
ECOLOGICAL PRINCIPLES FOR MAINTAINING SUSTAINABLE DEVELOPMENT 
In executing any of the economic development a c t i v i t i e s per-
taining to r i ver and lake basins described in the previous sect ion, the 
entrepreneur should plan for minimum disturbances of the natural environ-
ment. Although a l l ecosystems have the capabi l i ty to return to their 
or ig ina l healthy state after mild disturbances, a state known as home-
o s t a s i s , very severe disturbances in an ecosystem can destroy the l i v i ng 
things as well as their habitats. Severe disturbances can take place 
when the physical and chemical qua l i t ies of the water are changed by 
pollutants or when the flow rate of the r iver i s changed or by the 
r i s e or fa l l of a lake level due to dam construction. Even the te r re s t -
r ia l ecosystem, such as farmlands on dry f loodpla ins, forests and range-
lands in the val ley bottoms and any human settlements nearby, can be 
ser ious ly affected by disturbances in the r i ver or lake,ecosystem which 
changes the water qua l i ty , i t s level and flow rate with i t s s i l t a t i on 
pattern. 
To understand the ecological pr inciples involved for main-
taining sustainable development in a drainage basin, there i s a need to 
examine the structure and components of such natural systems. The 
drainage basin as an ecological system has three components: 
(a) The freshwater ecosystems, comprising the streams, r i ve r s and 
lakes; 
(b) The te r res t r i a l ecosystem of neighbouring lands, mountains, 
va l l ey s , plateaux and seasonal f loodpla ins; 
(c) The permanently flooded swamps with aquatic vegetation on 
shallow f la t lands. 
Generally, the sources of streams and r i ve r s are in the mountains and 
plateaux which form the watersheds for such r i ve r s . The vegetation 
and s o i l s of such watersheds have to be protected in order to maintain 
the flow of the streams. The streams flow through the mountain val leys 
in upper basin to form tr ibutar ies which join the main r i ver generally 
at the mid-basin. In A f r i ca , the main r i ver s empty into the ocean, 
forming deltas at their mouths, as i s the case of the N i le , Niger, 
Congo-Zaire and Zambezi r i ve r s . 
Now let us examine the common features of a freshwater, ter -
res t r ia l or swamp ecosystem within a drainage basin. Any ecosystem is 
made up of non- l iv ing components as well as l i v i n g , b iot ic components. 
The non- l iv ing part i s the medium, such as land, swamp, fresh water or 
sea, which forms the habitat or dwelling place of the l i v i n g biota such 
as plants, animals, man and microbes. The non- l iv ing medium generally 
has spec i f ic physical conditions in terms of humidity, temperature, 
radiat ion and l i g h t , a i r composition and so i l moisture. I t also has a 
certain chemical composition such as ac id i ty or a l k a l i n i t y , inorganic 
sa l t s and organic matter content and so i l chemistry, which i s necessary 
for maintaining the l i v i ng biota. 
The l i v i ng biota, which i s dependent on the physical and 
the chemical conditions of their habitats in an ecosystem, must have 
food and energy for growth and reproduction. All ecosystems are s e l f -
susta in ing ecological systems which are able to produce their own 
food from which energy i s derived by resp i rat ion. Within the ecosystem, 
the green plants convert inorganic chemicals into organic food matter. 
The water and carbon dioxide absorbed by the plant in the presence of 
l i gh t radiat ion for energy are converted into sugars by the process of 
photo-synthesis. Green plants can store excess sugars as starch in 
certain organs such as swollen roots, f r u i t s and seeds. Plants also 
produce the other basic foods-o i l s/fats and proteins-from the carbo-
hydrates manufactured using nutrients absorbed by the plant roots from 
the so i l or medium in which i t i s growing. In th i s way, the plants in 
an ecosystem are considered as "producers" of food and energy for the 
su s ta i n -ab i l i t y of the ecological system. 
The other b iot ic component of an ecosystem i s the animals. 
Animals are dependent on the plants as producers of their food for 
nutr i t ion and energy. Thus the animals can be seen as "consumers". 
The primary consumers, known as herbivores, feed only on plants. The 
secondary consumers - carnivores - eat other animals in order to derive 
their own energy. Thus, in any ecosystem, food chains ex ist to indicate 
"which l i v i n g thing feedson which other" in the sequence "producei > 
he rb i vo re s—> carnivores" (e.g. spinach p l a n t — * r a b b i t — > man). 
Studies have established that food chains generally form a pyramid of 
numbers, or biomass (weight of organic matter), or even energy content 
of the food consumed. The biomass of the producer, at the base of the 
pyramid, must be roughly ten times larger than that of the secondary 
consumer in order to maintain su s ta i nab i l i t y . 
Examples of severe disturbances of the carrying capacity of 
an ecosystem is shown by algal blooms in reservo i rs due to eutropication. 
This occurs when excess mineral nutrients from agr icultural f e r t i l i z e r s 
are washed into the r iver system. Other cases are seen in over-farmed 
land when sh i f t i ng cu l t i vat ion with inadequate fallow period, f a i l s to 
support food crops. Another instance i s overgrazed rangelands in ar id 
areas with excess catt le population. To complete the picture of an eco-
system, death occurs in order to balance growth and reproduction, and 
to regulate the carrying capacity of the population. After death, the 
decomposers which are the microbes such as fungus and bacteria, devour 
the dead producers and consumers, breaking down the i r organic chemicals 
for return into the a i r as gases and to the so i l as inorganic sa l t s and 
nutr ients. 
I t can be seen now that there are various cyc l i c processes 
between the l i v i n g and the non- l iv ing components of an ecosystem. These 
have to take place in order to maintain the balance of nature or the 
sustainabi 1 i t y of the system - what keeps the engine going'. The basic 
(c) The water cycle in an ecosystem involves the evaporation of 
water from non- l iv ing matter as well as t ransp i rat ion of water 
from plants and perspirat ion (sweating) by animals. The 
water vapour i s indicated in the a i r by the re lat i ve humidity 
or the vapour pressure de f i c i t . Water vapour i s carr ied by 
wind to form clouds, some of which cause r a i n f a l l , whereby 
the evaporated water i s returned to the s o i l , r i ve r s and the 
seas. 
An understanding of the functioning of the biogeochemical 
cycl ing of mineral nutrients and of the water cycle for r a i n f a l l , are 
very important for the sustainable explo itat ion and use of tropical 
forests and savanna woodlands. Tropical forest trees are cantilevered 
on very shallow roots on the l a te r i te so i l in the ecosystem and most 
of the mineral nutrients are held by the plants. These are cycled 
between the vegetation and the topsoi l through r a i n f a l l , leaf f a l l , 
humus decomposition and then uptake of the minerals by the roots again. 
Removal of the tropical forest trees breaks the cycle, leaving a much-
impoverished l a te r i te s o i l . 
The lush tropical forests and savanna woodlands with ta l l cane 
grasses, also reduce the run-off after heavy ra in fa l l through the s o i l -
humus-root complex which acts as a water reservo i r . Forest ecosystem 
release water to streams gradual ly, hence they are very good watersheds 
for r i ve r s . Removal of forests and woodlands destroys the watershed, 
and streams dry up, followed by so i l degradation and so i l erosion. Even 
tua l l y deforestation leads to deser t i f i ca t ion and drought with a d i s -
turbance of evapotranspiration in the water cycle. 
Ecological disturbances such as deforestation and so i l erosion 
also lead to depletion of the natural resources base on which economic 
development depends. They also lead to severe lo s s of genetic material 
in wild plants and animals whose economic potential either as drugs, for 
food or for cross-breeding to improve present day food crops and animals 
has not yet been s c i e n t i f i c a l l y investigated. This refers to the 
endangered species in every ecosystem for which conservation measures 
need to be taken to protect them for the future use and well-being of 
mankind. 
F ina l l y , ecological disturbances which are more spec i f ic to 
drainage basins in r i v e r , lake and swamp ecosystems relate to water and 
so i l pol lut ion. In general, pollutants are foreign chemicals which 
cannot be eas i l y eliminated from an ecosystem by the process of decompo-
s i t i o n , that i s , they are non-biodegradable. Even when they are bio-
degradable, they re lease - tox ic chemicals such as heavy metals, rad io-
active elements or toxic gases into the ecosystem, which can then enter 
the food chain to poison various animals. Since animals higher up the 
food chain have to consume so much of the lower animals and plants for 
an adequate meal, they receive most of the pollutant taken in. In 
r i ve r , swamp and lake ecosystems, the producers are generally plankton 
or microscopic green algae which produce carbohydrates. The plankton 
i s fed on by shrimp, s he l f - f i s h and small bony f i s he s , which form food 
for larger carnivorous f i shes , and ultimately for humans. Since plankton 
can pick up chemical pollutants as eas i l y as they do other mineral 
nutr ients, i t i s obvious how pollutants can poison humans through the 
food chain in an aquatic ecosystem. 
ENVIRONMENTAL IMPACT ASSESSMENT (EIA) IN THE DEVELOPMENT OF DRAINAGE 
BASINS IN AFRICA 
As pointed out in the introduction, i t is essential to under-
take an environmental impact assessment r i ght at the planning and pre-
paratory stage of any drainage basin development project. This i s 
necessary because drainage basin development projects are among those 
which can have s i gn i f i cant negative impacts on the environment and 
ecological status at the s i te . EIA procedure involves f i r s t an enquiry 
stage to determine the nature o f the potential impacts on the environment. 
I f necessary, th i s i s followed by a s c i en t i f i c assessment of the impacts 
through data co l lect ion, analys i s and evaluation, and i t i s completed 
by the i ssue of an EIA statement summarizing the evaluation and reco-
mmending possible actions based on costs and benefits of the project. 
The l ink between carrying out an EIA and developing environ-
mental l e g i s l a t i on i s shown in the co l lect ion of baseline data on the 
potential impacts of the development ac t i v i t y on the environment, and 
in the analys i s of such data to provide useful information. Such a 
procedure generally forms the basis for developing an environmental 
pol icy for management. Thus, environmental impact assessment i s not 
just a technique used by environmental experts to determine the poten-
t ia l impacts of development projects on human health and the qual i ty of 
the environment. I t i s also a tool for developing national pol icy for 
effect ive environmental management through the environmental l e g i s -
la t ion process. 
A c r i t i c a l analys i s o f whether drainage basin organizations 
in Afr ica have found i t necessary to share their experiences on EIA 
procedures, methodologies and cost/benefits to be effect ive in promot-
ing environmentally sound development can be made. However, i t i s 
essential to invest igate f i r s t the status of EIA in the few Afr ican count-
r ies which have established such a mechanism. I t i s d i f f i c u l t to state 
by what means African countries have adopted EIA procedures. A review 
of the adoption of EIA by governments g lobal ly indicate that some have 
done i t by law (USA), some by administrat ive decree (Canada, New Zealand) 
and some governments in the ESCAP region as a matter of national pol icy. 
I t i s a l so noted that the national EIA provis ions can range from just 
simple statements (GDR), to enabling statements (Columbia), or detai led 
guidelines coordinated with national development planning (Papua New g 
Guinea). 
ECA collected information on the role of EIA in development 
a c t i v i t i e s in Afr ican countries for a Seminar of Legal Experts on 
Development of Leg i s lat ion for Environmental Protection in the ECA 
Region, held in Addis Ababa, in May 1980. The report of the seminar10 
indicated that in 1980 only seven Afr ican governments carried out some 
sort of EIA ac t i v i t y . I t was noted that Ghana carr ied out EIAs of 
new development projects with the assistance of the National Board of 
Standards and the Environmental Protection Council. In Ethiopia, NRDC 
and CPSC Decree n° 156 of 1976 empowered the Executive Committee of the 
Supreme Council to review and undertake EIA studies of new projects. 
In Uganda, the M in i s t r y o f Industry was responsible for EIA whi l s t in 
Zambia and Senegal, EIA was carried out on an ad-hoc basis when nece-
ssary. In a few southern Afr ican countr ies, EIA for indust r ia l develop-
ment i s carried out by the invest ing firm. However, government influence 
i s fe l t through safeguards by natural environmental machineries such 
as the National Trust Commission in Swaziland, and the Water Apportion-
ment Board and the A i r Pol lut ion Inspectorate in Botswana11. 
Afr ican Governments have had some d i f f i c u l t i e s in e s tab l i sh -
ing a mechanism for environmental impact assessment of development 
projects. These were in part experienced due to a lack of trained man-
power on EIA methodology and on general environmental assessment 
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techniques. I t was noted that during th i s United Nations Industr ia l 
Development Decade for Afr ica (1980-1990) and with the present economic 
and social c r i s i s accentuated by the problem of deser t i f i ca t ion of 
productive farmlands and rangelands most Afr ican Governments cannot 
afford to the extra project cost for EIA. I f i t i s assumed that the 
ecological absorptive capacity for dealing with a i r , water, s o i l and 
other pollutants i s s t i l l general ly untouched, Afr ican governments can 
better do with a few pol lut ing industr ia l complexes, say for cement-
making, o i l ref inery, iron smelters, than none at a l l ' . 
A working Group meeting of Experts on Environmental Law was 
organized by UNEP at Washington D.C. in June 1984. The meeting was set 
up because of the importance that most indust r ia l i zed countries attach 
to EIA as tool for ensuring environmentally-sound development and for 
the incorporation of environmental considerations into the dec i s ion-
making process. The purpose of the meeting was to develop pr inc ip les 
and guidel ines on environmental impact assessment. I t i s noted that 
eight out of the twenty one experts and observers were from developing 
countr ies, including only one from Afr ica. The meeting drafted three 
goals and thirteen pr inciples on EIA which were developed into "Proposed 
Pr inciples and Guidelines on EIA" at a subsequent working group meeting 
1 3 organized by UNEP in Geneva, Switzerland in January 1987. 
I t i s of s ign i f icance that in developing the broad pr inciples 
and guidel ines, the Geneva meeting made a survey of EIA-related a c t i v i -
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t ies in twenty three international organizat ions. ECA can be included 
among the international organizations who are involved in promoting EIA 
among Afr ican countries as a follow-up ac t i v i t y to the ECA/UNEP Regional 
Workshop on Industr ia l Environmental Impact Assessment and Environmental 
Cr i ter ia for the S i t i ng of Industry organized at ECA, Addis Ababa, in 
June 1983. 1 5 
So far , th i s section of the paper has surveyed which Afr ican 
countries have inst i tuted mechanisms for EIA and what role such impact 
assessment plays for incorporating environmental dimensions into the 
development process. I t has indicated that in 1980, less than 20% of 
African countries have any provis ions for EIA of a general nature. For 
the benefit of Afr ican countries contemplating the introduction of EIA 
into development ass istance project proposals, the following four of the 
papers discussed at the Geneva meeting are of relevance to Afr ican dra in-
age basin o r g a n i z a t i o n s . ^ 
The Economic Commission for Europe (ECE) paper reported the 
resu l t s of case studies on the appl ication of EIA to eleven highway and 
dam projects in several member states, examined by i t s Group of Experts 
on EIA. The report pointed out that EIA should be in i t i a ted either 
by l e g i s l a t i ve act ion, executive order or by cabinet decision since 
EIA i s an integral part of the project planning and preparation phase 
to determine s i gn i f i cant environmental impacts and to ident i fy project 
a l ternat ives. I t also pointed out that monitoring should start very 
early in project implementation to check against baseline data and to 
determine unforseen impacts. The environmental impact statement pre-
pared should be avai lable to outside review experts and to the public 
for comments. 
The Economic and Social Commission for Asia and the Pacif ic 
(ESCAP) was studying the appl icat ion of EIA to road transport develop-
ment. I t recommended that an i n i t i a l environment examination ( I EE) i s 
necessary before an EIA is attempted, and the cost of the EIA should 
be l imited to a fixed percentage of the total project cost because of 
the bad experience of Thailand and the Phi l ippines in applying EIA to 
development projects. 
UNESCO reported on a jo int international symposium on the 
impacts of large water projects on the environment. UNESCO emphasized 
that rather than impact assessed, the r i s k s should be assessed, such 
as for the use of agrochemicals and for urban management, when the 
effects on the environment are very uncertain. 
The European Economic Community (EEC) reported on a d i rect ive 
issued to i t s member states in June 1985 that an assessment should be 
made of a l l projects l i k e l y to have s i gn i f i cant effects on the environ-
ment. All member states were adhering to the d i rect ive by July 1988. 
The Organization for Economic Co-operation and Development 
(OECD). The OECD's Environment Conmittee recommended a l i s t of develop-
ment ass istance projects and programmes which must undergo EIA because 
of their nature, s i ze and location in terms of adverse impacts and 
effects on the environment. OECD also examined the constraints to 
developing countries in the use of EIA and on the experience of aid 
agencies in funding such projects, espec ia l ly those dealing with the 
extractive industr ies which produce heavy pollutants i f not well managed. 
CONCLUSIONS AND SUMMARY 
Eight major r i ver and lake basins in Afr ica were considered 
in th i s paper. Functional and well managed inter-governmental drainage 
basin organizations ex i s t in those basins where the r ipar ian member 
states had of necessity agreed to undertake certain major and cost ly 
projects. Such projects include bui lding a barrage for an t i - s a l t water 
intrus ion or for i r r igated agr icu l ture in ar id areas, or for a large 
dam for hydropower production for mining and agro- industry. Such func-
tional drainage basin organizations are OMVS, OMVG, the Niger Basin 
Authority, Lake Chad Basin Commission and the Kagera Basin Organization. 
Even though the older organizations are not as effect ive as those most 
recently establ i shed, a common factor for effectiveness is that the 
inter-governmental body must function at the heads of state level for 
total po l i t i ca l commitment in terms of financing the projects. 
The remaining three major drainage basins are the largest in 
Afr ica and with the greatest potential for natural resource-based 
regional economic integrat ion. No overall inter-governmental co-ordin-
ating bodies for these basins have yet been established except for 
b i latera l cooperation agreements on spec i f ic i s sues. ECA has in i t i a ted 
action on the Congo/Zaire basin and on the Nile basin while UNEP1s i n te r -
agency programme (EMINWA) has developed the Zambezi Action Plan (ZACPLAN) 
for the sustainable development of the Zambezi drainage b a s i n . ^ 
I f a model i s required for the establishment of in ter -
governmental drainage basin organizations in A f r i ca , or for the review 
of ex i s t ing bodies having management and other problems, the ZACPLAN 
i s to be recommended. I t provides certain guidelines for the achieve-
ment of the agreed goals and objectives. The following recommendations 
are based on th i s c r i t ique on the environmental considerations of 
drainage basin organizations in A f r i ca : 
(a) Inter-governmental bodies for the management of drainage 
basins in Afr ica must function at the highest po l i t i ca l level in order 
to be effect ive; 
(b) In formulating action plans or overall programme for develop-
ment a c t i v i t i e s , environmental considerations should include assessment 
components, environmental management, l e g i s l a t i on , ins t i tut iona l frame-
work, f inancial arrangements and supporting measures for creating 
environmental awareness in the drainage basin population; 
(c) Drainage basin development i s one of those ac t i v i t i e s which 
lead to severe environmental health problems such as water-borne diseases 
and water and marine pol lut ion from industr ia l wastes. Thus environ-
mental impact assessment, r i s k assessment and regular monitoring are 
absolute necessity for environmentally-sound management; 
(d) The majority of Afr ican member s tates, even those involved in 
drainage basin development, have a long way to go in adopting EIA mecha-
i 
nisms for projects requir ing i t , and in developing supporting environ-
mental l e g i s l a t i v e and administrative measures to implement EIA recommend-
ations. Thus i t i s incumbent on African governments to give EIA ser ious 
po l i t i ca l thought and action as soon as poss ible; 
(e) Afr ican governments must be convinced that drainage basin 
development incorporating EIA, i s an integrated management tool. I t 
promotes sub-regional cooperation to solve environment and development 
problems such as drought and desert i f icat ion,deforestat ion and so i l 
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Environmental Impl icat ions o f Drainage Basin Development A c t i v i t i e s 
DRAINAGE Establ i snment, DEVELOPMENT ACTIVITIES 
BASIN Membership and Agr icu l ture & Navigation ana Effects on Environmental Health 
ORGANIZATION Source I r r i qat ion transportat ion H>dropower and Protection 
Establ i shed in .Two dams being con- Two ports to be .Manantali dam Pos i t i ve effects (see other co l s ) 
March 1972 in structed now: developed: to produce 800m Neqative effects 
Dakar. .Diama dam near St . Louis Senegal K1 h. in Ma l i . 12 000 people in 15 v i l l a ge s to be 
Member States: St. Louis , an t i - at A t l ant i c Ocean Potential dams: resett led on higher ground due to 
SENEGAL Senegal, Mai s a l t dam, to i r r i g - Ka es. Mai i Galongo-1520m dam/lakes formed. 
RIVER and Mauritan a ate 2,000 ha. 950 ir and Gour bas is -10 m . oss of nutr ient mud and sediment 
BASIN Source Fouta Manantali dam on for and- loced Gorana-560m load from annual r i ve r oods 
0RGANIS TI0N Djal Ion Baf ng r i ve r in Ma i i , w t ear- Felou-400m lead to reduced f sner ies and 
(0MVS) t ibutar ies Mali to i r r i g a te round t r a f f i c Total-2584mKWh coastal eros ion. 
area of basin 255,000 ha. Seven ports alo g Transmission Loss of 130,000-310.000 ha of 
289 000 km2; .Target Yr. 2000 i s Senega I r ve ines to be w i l d l i f e habitats. 
total length o 375,000 ha for to Kayes, Ma i i . constructed. Increase in water-borne d seases 
Senega' r i ve r i s sugar, cerea l s , (malar ia, r i ve r b l indness) . 
600-1800 m i groundnut and Increase poll ut "on o f r i ve r from 
At antic Ocean l i ves tock (1.2m catt le ) a ro-chems, m ning and municipal 
wastes with increas ing population 
Total Cost US$ 
env JS$ 
Action plan found .Rusumo dam at 3 elevations 
peat, qas, metlv 1345, 1335 325m would cover 
ane gas, wood fue land surfaces of (53, 42, 26 
energy sources x lO^ha, w th useful areas 
not cost e f fect ive cove ed as 33%, 25 14 respec 
for development. People displaced as (26,12,2.7) 0 
Selected 8 s i t e s Rusumo dam has l i t t e effect on 
fo hydropower a era ational park but ishanda 
prodn. of 1329 dam wil f lood the park and dry 
r. total for the r i er downstream, destro ing 
I 88-1990 ecolog also 
Rusumo 270 GW , Increa e in water-borne disease 
a ono 126 GWn, but no mention of impact of agro-
G tega 11 GWh, indust r ia l and m neral mining 
Potential s i t e s waste on pol lut ion o f r i ve r s and 
"(GMh): lake bas ins. 
Burundi - 32 (163 )Tota1 Cost 3 19 bn. env. 2.5m I'S 
Rwanda - 15 (25^ 
KAGEFA 
RUE 
BASIN 
ORGANIZATION 
( :o 
. Estab ished in 
August 1977 in 
Rusumo 
Member States 
Rwanda, 
Burundi, Tanzania 
Oct 1981 Uganda 
acceded 
Source - Rwanda 
n g'nlands; 2 
t r i bu t a r i e s ; 
area of basin 
59,800 sq km; 
total length o f 
Kagera i s 840 km 
into Lake V i c to r i a . 
Intens f ied rainfed 
agr icu ture to balance 
i r r i g a ed agr icu l ture 
due to unsuitable 
te-ra n basin 
.3 ut 7 s i t e s 
selected for "1 imited 
gat- n of 2 200 
ove "0 years fo 
ma ze, root crops 
banana, soya bean 
plantations 
.Rainfed ag r i cu l tu re 
be improved 
53,000 ha. to double 
production. 
.Rwanda, Burundi, 
Uganda as land-
locked ccuntr es, 
re ly on lake and 
road ra 1 n- s :: 
Mombasa, enya aid 
to Dar es Salaam, 
Tarzania, to the 
sea 
KB0 pi a s new ra 
(20 I km ana roa 
(1540km) networks 
in countr ies. t 
wil develop 2 p r t s 
on ake Victor a for 
middle ccrr idor a i l 
l i n Mjsomo-Arus a -
Tanga seaport. 
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Environmental Implications of Drainage Basin Development Ac t i v i t i e s 
DRAINAGE 
BASIN 
ORGANIZATION 
In f ras t ruc-
tures and 
dates 
DEVELOPMENT ACTIVITIES 
Fisheries Forestry Industr ies 
mining & agro-
based) 
Effects on Environmental Health 
and Protection 
SENERA. 
RIVER 
BASIN 
0RGANI2ATI0N 
(OMVS) 
.Established in 
March 1972 in 
Dakar 
.Memb;r States: 
Senegal, Ma l i , 
and Mauritania 
.Source Fouta 
Djal lon; 4 
t r ibuta r ie s ; 
area of basin 
289,000 km2; 
total length of 
Senegal r iver i s 
1600-1800 km. into 
At lant ic Ocean. 
The two dams to 
regulate r iver 
flow to 300cm3/sec 
wi l l reduce r iver 
f i sh catch from 
50,000 to 130,000 
tons per year. 
Potential for 
agr iculture and 
f i sher ies in 
50,000 ha. lake 
of Manantali dam, 
and 30,000 ha 
a e of Diama dam. 
Senegal r iver 
delta & basin with 
high lorestry 
potential for 
savanna woodland 
trees in 60,000 ha. 
land. 
.Agrofore;try 
potential also in 
i r r igated areas 
Hydro-electric 
power at Manantal i 
to develop minerals: 
Senegal 
Iron ore-600m tons 
Mali 
Iron ore - 2000m. 
tons 
bauxite - 800m. tons 
Mauritania 
Phosphate - m 
tons. 
Posit ive effects (see other cols. 
Negative effects 
.12,000 people in 15 v i l l ages 
to be resettled on higher ground 
due to dam/lakes formed. 
.Loss of nutrient mud and 
sediment load from annual r iver 
floods lead to reduced f i sher ie s 
and coastal erosion 
.Loss of 130,000-310,000 ha 
of w i ld l i f e habitats. 
.Increase in water-borne diseases 
malaria, r iver blindness. 
.Increase pol lut ion of r iver 
from agro-chems, mining ana 
municipal wastes with i rcreas ing 
population. 
Total Cost US5 
env US; 
KAGERA 
RIVER 
BASIN 
ORGANIZATION 
(KBO) 
.Established in 
August 1977 in 
Rusumo 
.Member States: 
Rwanda, Burundi, 
Tanzania 
Oct. 1981 Uganda 
acceded. 
.Source - Rwanda 
highlands; 2 
t r ibuta r ie s ; area o 
o f basin 59,800 km^; 
total length of 
Kagera i s 810 km 
Lake Victor ia. 
ain source of catch 
i s row Lake V ictor ia 
but Action Plan wi l l 
provide additional dam 
Lakes to increase f i s h 
catch by 2x in Rwanda 
(621 tons) and 
10x in Burundi 
Action P an 
proposed planting 
30,000 ha of 
forest in the 
bas i n 
by 
(155 tons). 
Mining potentials 
Nickel - 40,000 
tons 
Cobalt) 30,000 tons 
peat-910,000 tons 
i ron ore - tons 
Agro-industry 
sugar - 70,000 tons 
animal feed - "0,000t 
malt - 4,000 tons 
f e r t i l i s e r - 490,000t. 
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.Rusumo dam at 3 elevations 
1315; 1335, 1325m would cover 
lard^surfaces of (63,42,26) 
x 10Jha, with useful areas 
covered as 331, 25* 14* 
respect. People displaced as 
(26, 12, 2.7) x 103. 
.Rusumo dam has l i t t l e efFect on 
Kagera National Park bjt Kishanda 
dam will flood the par.< and dry 
the r iver downstream, destroying 
ecology a l so. 
.Increase in water borne diseases 
but no mention of impact of agro-
industr ial and mineral running 
waste on pol lut ion of r i ver s and 
lake basins. 
Total Cost 3.19 bn, env. 2.5m US 
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WHAT KAGERA BASIN ORGANIZATION IS DOING TO BALANCE DEVELOPMENT & 
ENVIRONMENTAL CONSERVATION 
By 
Enos R. Tiharuhondi 
Kagera Basin Organization. 
The Organization for the Management and Development of the 
Kagera River Basin (KBO) was born in 1977. Following i t s e s tab l i sh -
ment, the KBO, with the ass istance of the United Nations Development 
Programme (UNDP), undertook to outl ine an action programme.. This 
programme, which included a number of p r i o r i t y projects, was presented 
at the f i r s t Donors Conference held in Paris in October 1979. Among 
other th ings, the conference recommended that a mu l t i -d i s c ip l i na ry , 
multi-donor mission be set up to carry out additional pre-investment 
studies of the action programme. 
The mission was sent to the f i e ld in April 1980 and included, 
among other s pec i a l i s t s , sanitary engineers, soc io log i s t s and spec ia l -
i s t s in environmental conservation. The latter inc lus ion followed 
the rea l i zat ion that, for future generations, i t would be harmful to 
undertake development programmes without taking into consideration the 
possible negative and i r revers ib le effects such development may have, 
espec ia l ly on the environment. I t i s also to be noted that item (1) 
in the l i s t of KBO's primary objectives concerns environmental protec-
t ion (Appendix 1). 
I t i s , clear that from i t s inception KBO was well aware of 
the need to balance i t s development programmes with environment con-
servation. Later, in order to ensure that matters of ecology and 
environment were constantly reviewed and documented, KBO appointed a 
professional ecologist/environmentalist. This person's r e spons ib i l i t i e s 
were to study and monitor ecological and environmental effects of each 
project, r ight from the i n i t i a l stages of planning, and make f i t t i n g 
recommendations. 
Issues of ecology and environment are contained in Volume 5 
of the mu l t i -d i s c ip l i na ry , multi-donor m i s s i on ' s jo int report. From 
th i s report and elsewhere, KBO takes note of aspects and guidel ines 
on environment during the. states of project i dent i f i ca t i on , preparation 
and subsequently, implementation, as discussed in the following sect ions: 
AGRICULTURE 
In an ef for t to increase agr icu ltura l product iv ity, greater 
inputs of f e r t i l i z e r , herbic ides, fungicides and seed dressing chemicals 
may be applied. I f used in excess, these chemicals are l i k e l y to get 
into the surrounding so i l and water, posing t ox i c i t y problems to other 
plants, animals and human a l i ke . In the KBO region, the use of f e r t i -
l i z e r i s not l i k e l y to be a problem at th i s stage given i t s high cost. 
Because of the cost, farmers are reluctant to use excessive amounts 
which could pose serious environmental problems. In addit ion, in the 
bas in ' s climate there probably would be a rapid breakdown and absorp-
t ion of the f e r t i l i z e r . However, pesticides and fungicides are a 
d i f ferent case as some of them are retained in trie ecosystem and tend 
to be more concentrated at higher trophic leve l s . 
Likewise, s a l i n i z a t i on i s un l ike ly to pose too many problems 
in most places. I t must be taken se r i ou s l y , however, in those areas 
(such as the swamps) which are already ac id ic when acidic-base f e r t i -
l i z e r s are recommended for use on certain crops. 
In general, however, potential hazards that would resu l t from 
the appl icat ion of agr icu ltura l chemicals could be minimized or altogether 
eliminated by s t r i c t l y observing proper handling, storage and use of 
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the recommended quantit ies. Proper project design and the t ra in ing 
of agr icu l tura l extension s ta f f would lead to correct appl icat ion of 
the chemicals by farmers. 
TSETSE FLY CONTROL 
Tsetse f l y and trypanosomiasis control i s one of KBO's 
projects that will soon be implemented. With the support of indust-
r i a l i zed countr ies, a jo int UNDP/ECA mission v i s i ted the KBO Secre-
ta r i a t in February 1987. Among other th ings, the mission advised the 
use of " s o f t " methods of control on ly, namely tsetse traps, screens, 
se lect ive bush management and biological contro l , where feas ib le. 
The new approach will eliminate the use of large-scale spraying with 
harmful chemicals estimated to cost US $2 mi l l i on . Thus, the project 
has been reformulated in time to eliminate the additional costs and 
2 
possible harm to the environment. 
Secondly, the present approach for the control of trypanoso-
miasis in the programme area l i e s so le ly on chemotherapy and chemo-
prophylaxis, but rarely in a planned and systematic manner. This 
approach involves recurrent costs and can only be ef fect ive ly applied 
by a wel1-equipped veterinary service with an adequate and ready 
supply of trypanocides. The approach also has serious disadvantages 
in that the infrequency of treatments could lead to the formation of 
resistance by trypanosomes to the drugs in use. This could have far -
reaching effects because only a very l imited number of trypanocidal 
drugs are commercially ava i lable. Moreover, cross-res istance between 
chemically related drugs could further complicate the s i tuat ion. Con-
sequently, a control strategy based purely on control of the disease 
i s not desirable for the long term. 
An integration of tsetse and trypanosomiasis control measures 
have thus been proposed for the project area, using " s o f t " tsetse 
control techniques. The World Health Organization wil l strengthen the 
mul t id i sc ip i inary team to ensure effective part ic ipat ion in the imple-
mentation of recently developed low-cost human trypanosomiasis control 
methods. 
During the- preparatory phase, environmental assessment studies 
wil l be carried out in selected vulnerable s i te s within the target 
zones on those taxa which may be at r i s k . Impact assessment following 
the appl icat ion of control methods wi l l be done during the succeeding 
years of the project l i f e . F i na l l y , part icular attention wil l be 
given to the planning o f landuse and economic development as major 
follow-up ac t i v i t i e s to guard against re - in fes tat ion and to ensure i n -
creased economic output in the area cleared of tsetse f ly . 
DRAINAGE AND IRRIGATION 
The construction o f dams and water reserves and the develop-
ment of i r r i g a t i on schemes can bring about grave consequences from 
water-borne diseases, mainly sch i s tosomias i s , helminthias i s , malaria 
and onchocerciasis. These diseases would certa in ly threaten the 
well being of the population by increasing absenteeism and by reducing 
the productive capab i l i t ies of the infected part ic ipants. 
One of KBO's projects, "The Drainage and Agr icultural Develop-
ment of Mulindi Swamp" , i s aimed at r idding the swamp of periodic 
floods to enable the local peasants to u t i l i s e the drained swamp in 
ra i s ing crops and l ivestock throughout the year. A proper drainage 
system downstream in the Uganda section of the swamp would eliminate 
frequent backwater floods upstream in Rwanda's tea estates which other-
wise have a well-designed drainage network in place. I nd i rec t l y , how-
ever, loss of excess and stagnant water would minimise reported i n c i -
dences of water-borne diseases in humans and l i ves tock. 
-241 
During the implementation of KBO's drainage and i r r i ga t i on 
projects, preventive measures wil l include: 
(a) Designing waterways to remove or minimize future disease vector 
breeding s i t e s ; 
(b) Constructing mechanical barr iers at divers ion points to prevent 
entry of s na i l s , the vectors of schistosomias is , into i r r i g a t i on 
systems; 
(c) Draining standing water in f ie lds and from main canals and 
l a te ra l s ; 
(d) Removal of aquatic vegetation and s i l t , preferably by mechanical 
methods, to minimize contact of workers with contaminated water; 
(e) Application of farm-level research f indings and control of erosion 
in the catchment area. 
N 
With i r r i g a t i on , s o i l s may become sa l ine i f natural drainage i s i n -
su f f i c i en t and a r t i f i c i a l drainage i s not provided, proper design 
and operation of i r r igated lands and periodic monitoring of so i l 
qual i ty followed by corrective measures, would minimise th i s hazard. 
AFFORESTATION 
Afforestat ion projects have been included in KBO's p r io r i t y 
programme so as to effect proper land-use and to arrest the deter ior -
ation of ecological habitats. Areas to be reforested would be those 
that have been denuded through the u t i l i z a t i on of steep slopes without 
proper terracing, overgrazing, forest and bush clearing and burning to 
extend cu l t i vat ion , or where the topography or edaphic factors cannot 
support other forms of agr iculture. 
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In one instance, the Nyabugongi Rice Scheme , i t was real i sed 
that the abrupt c lear ing of 1,200 ha of swamp in an area of moderate 
ra in fa l l might adversely effect the local ecosystem. A programme of 
tree planting along the periphery of the swamp has, therefore, been 
proposed to be incorporated into the project. 
HYDR0P0WER STATIONS 
Rusumo Fa l l s Hydropower Project has received the most atten-
t ion in KBO's development programme. The main upstream effect of the 
dam would be to submerge low-lying areas with backwater and to convert 
some va l leys , lakes and swamps into a continuous body of water. Some 
agr icu ltura l lands and homesteads would be l o s t in the already over-
populated Burundi and Rwanda. Thus the main precaution has been to 
select the type of dam that would destroy (submerge) a minimum of land 
and infrastructure and, at the same time, produce optimum power. 
The other concerns about th i s project were that the creation 
of the Rusumo reservoir would cause changes in the habitat from ter -
re s t r i a l to aquatic and that the new lake of greater depth and surface 
area would displace ter res t r ia l animals to adjacent lands. There were 
also concerns that animals, l i ke hippopotami and buffalo, which are 
already under human population pressure would be squeezed out, as has 
happened with the elephants, and that the bird population would also 
change with the replacement of swamp vegetation with open water. 
In addit ion, major changes would be expected due to the re-
servoi r acting as a nutrient trap. Nutrients associated with sediments 
would be deposited in the reservoir and not be transported downstream. 
This would resu l t in decreased growth of Cyperus papyrus which depends 
on nutr ient - r ich waters for growth. 
Downstream of the Rusumo Fa l l s , the major fears were centred 
on possible ecological damage to the aquatic and te r re s t r i a l habitats 
of the Akagera National Park. These would resu l t from a change in 
the level of water in the swamps due to the construction of the re -
servo i r and the operation- of the various schemes. 
After a ser ies of lengthy studies, consultations and compari-
son between different options, i t has now been decided that a dam 
with radial gates be constructed which would keep the maximum water 
in the reservoir at a level of 1325m, whatever the extra inflow. The 
stat ion would generate a guaranteed energy of 308 GWh/year and secondary 
energy of 95 GWh/year, to ta l l i ng to 403 GWh/year.5 
Studies have indicated that provided a few precautions are 
taken, there wil l be no r i s k of s i gn i f i can t changes in the physical 
environment at the s i te of the storage lake. Nor wi l l the global 
hydrological balance be s i g n i f i c an t l y disturbed. The regularized d i s -
3 
charge of 194.7 m /s i s almost the same as average annual input of 
3 
194.4m /s. On the other hand, however, the lowest water levels wi l l 
be maintained. During the f i l l i n g of the reservo i r , maintenance of 3 
a minimum flow of 50m /s has been recommended in order to preserve 
the ecological balance downstream. 
RESETTLEMENT 
The construction of the Rusumo Hydroelectric Scheme with a 
reservo i r at 1325m above sea level wi l l submerge a total of 1508 hec-
tares of farmland. This wi l l necessitate the resettlement of a total 
of 321 fami l ies , as shown below: 
Country ! Lost land 
.' area (ha) 
No. displaced 
famil ies 
Value of 
dwellings (US$) 
Burundi 210 51 44.370 
Rwanda : 403 190 165.300 
Tanzania : 895 80 69.600 
Total : 1508 321 279.270 
In Tanzania and Burundi, the resettlement of populations 
would not give r i s e to any major problems. In Rwanda, however, taking 
into account the lack of suitable land, resettlement implies the con-
struct ion of compensatory i r r i ga t i on f a c i l i t i e s in areas of the Rusumo 
Basin (downstream of the f a l l s ) that have unti l now not been occupied 
owing to chronic lack of ra in. 
In order to encourage movement of immigrants to a region 
that i s far away from any centre of commercial, social and administra-
t ive a c t i v i t i e s , resettlement wi l l have to be carried out more humanely 
with a minimum of s t res s . F i r s t , they will be compensated for their 
l o s t dwellings and land. They wil l be given transport and food rat ions 
until they are reasonably settled in the new place. The new place 
will be equipped with, among other th ings, socio-economic infrastructure 
comprising one school, one social/dispensary centre and a food storage 
s i l o . 
Upstream, the extended lake wil l have potential f i sh ing and. 
aquatic fowl breeding po s s i b i l i t i e s which have been studied. Given 
tra in ing and the necessary f a c i l i t i e s , some of the displaced indiv iduals 
and others will f ind worthwhile employment in these industr ies. 
V I I OTHER SOCIO-ECONOMIC DEVELOPMENTS 
The KBO was aware that the construction of dams, roads, 
industr ies and agr icu ltura l schemes would resu l t in the migration of 
people into the basin area in search of employment. Natural ly, th i s 
may cause stresses in family structures, d isrupt ion of local inhabi-
tants due to migration of construction workers to s i t e s , increased crime, 
social problems due to high concentration of young male workers away 
from tradit ional structures. In addit ion, labour would be drawn away 
from agr icultural a c t i v i t i e s in favour of sa lar ied construction jobs. 
Such an influx of people into new centres would resu l t in un-
control led housing developments. At the same time disturbance to land 
due to the construction of various schemes would resu l t into altered 
drainage patterns, which would in turn lead to so i l erosion and sediment 
probl ems. 
However, project managers and governments would be advised 
to plan each project appropriately to avoid any negative impacts. Proper 
landscaping along the new routes and s i tes would minimize so i l erosion. 
Fair compensation should be awarded to aggrieved parties whose property 
would be l o s t as a resu l t of the new projects. Needs for increased 
social and infrastructural services such as health, water, san i tat ion, 
agr icultura l extension and transport, should be attended to. 
Last ly , as the Ba s i n ' s economy s t i l l has surplus labour and 
concentration of land i s very high, there would not be serious drawbacks 
to the agr icu l tura l sector as workers move away in search of sa lar ied 
project jobs. In fact, th i s would offer new tra in ing opportunities for 
presently unsk i l led workers. 
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APPENDIX I 
THE OBJECTIVES OF KBO* 
The objectives of the Organization is to deal with a l l ques-
tions re la t i ve to the ac t i v i t i e s to be carr ied out in the Kagera River 
Basin, notably: 
(a) Water and hydropower resources development; 
(b) The furnishing of water and water-related services for mining 
and industr ia l operations, potable water supplies for other needs; 
(c) Agr iculture and l ivestock development, forestry and land reclamation 
(d) Mineral exploration and explo itat ion; 
(e) Disease and pest control; 
( f ) Transport and communications; 
(g) Trade; 
(h) Tourism; 
( i ) W i ld l i fe conservation and development; 
( j ) F isher ies and aquacultural development; 
(k) Industr ia l development including f e r t i l i z e r production, exploration 
and explo itat ion of peat; 
(1) Environment protection. 
PRIORITY SECTORS OF KBO'S DEVELOPMENT PROGRAMME** 
In order to atta in i t s short - and long-term object ives, the 
Organization should carry out an action programme whose sectoral a c t i -
v i t ie s are set forth in the present document. 
In part icu lar , the Commission attaches p r io r i t y to the fol low-
ing sectors: 
1) Transport and communications 
2) Energy 
3) Agr iculture 
4) Training. 
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CURRENT PRIORITY PROJECTS IN KBO'S DEVELOPMENT PROGRAMME*** 
1. Transport and Communications 
(a) Railway ( 1 s t Stage) 
Kemondo Bay - Rusumo Fal l s in Tanzania 
Rusumo Fa l l s - A penetration l i ne into Rwanda 
Rusumo Fal l s - A penetration l i ne into Burundi 
Improvement of the Jinja Ferry Terminal in Uganda 
Railway (2 n d Stage) 
From end of f i r s t penetration l i ne to K iga l i (R) 
From end of second penetration l i ne to Gitega (B) 
Bihanga - Kabale - Muko (U) 
(b) Roads 
Gitega - Muyinga - Kobero (B) 
Kobero - Rulenge - Nyakahura - Rusumo/Isaka road 
Lusahunga - Biharamulo - Bukoba - Mutukula 
Mutukula - Kyotera 
Kibungo - Nyabisindu 
(c) Telecommunications 
This wi l l involve the i n s ta l l a t i on of High Capacity Microwave 
l i nk s capable of handling 960 voice channels and one TV t rans -
mission to jo in the ex ist ing stat ions with the new ones shown 
below: 
Kigoma - Mwanga - Kizozi - Songa 
Ngozi - Tumba (Butare) 
Ngara - Mt. Jari - K iga l i 
Byumba - Kihumuro - Kabale 
Kihumuro - Karamurani - Mbarara 
Bukoba - K i z i ru - Kyebe - Masaka. 
- 249 -
Energy 
(a) Rusumo Hydroelectric Scheme 
(b) Maziba Small Hydropower Project (near Kabale, Uganda) 
Agr iculture 
(a) The control of tsetse f l y for the development of the Kagera 
River Basin (Burundi, Rwanda, Tanzania, Uganda) 
(b) The drainage and agr icu l tura l development of Mulindi Swamp 
(Rwanda/Uganda) 
(c) Nyabugongi r ice scheme (Uganda) 
(d) Afforestat ion programme in S.W. Uganda 
(e) Rubaare ranching scheme (Uganda) 
( f ) Compensatory hydro-agricultural works in Cuvette de Rusumo 
(Rwanda) 
Information and Training 
(a) KBO Polytechnic In s t i tu te (Gitega, Burundi) 
(b) KBO Documentation Centre ( K i g a l i , Rwanda) 
From: Ar t i c le 2 of the Agreement for the Establishment of 
the Organization for the Management and Development of the 
Kagera River Basin. Amended Version. Bujumbura, May 19, 
1981. 
From: Action Programme for Phase I I I Studies including 
P r i o r i t y Projects, KBO Secretar iat , Apri l 1979. 
From: Decisions reached by KBO's Commissioners in var ious 
Commission Meetings ' Proceedings. 

MANPOWER TRAINING AND DEPLOYMENT IN INTERNATIONAL 
DRAINAGE BASIN MANAGEMENT : The Experience of the 
Niger Basin Authority 
By 
Ikechukwu Enwemnwa 
Dept of Sociology and Anthropology 
Univers i ty of Benin, Niger ia. 
INTRODUCTION 
The e f f i c ient management of the water, land and other environ-
mental resources is c ruc ia l l y important to any r e a l i s t i c development 
ef fort s a country may want to make. The s ign i f icance of th i s r e a l i z -
ation i s evident in the developmental h i s tory of all countries that 
evolved by pursuing an autonomous developmental strategy. In ancient 
times the boundaries and control of the water ways, arable land and 
grazingland were the most common root causes of wars between nations. 
Consequently most ancient c i v i l i z a t i o n s were bu i l t around important 
r i ve r -ba s in s , such as around the T i g r i s and Euphrates r i vers (the Turks 
and Greeks and Mesopotamia), Ni le River (Egypt, Sudan and Eth iop ia) , 
Ganges River ( I nd i a ) , and Yangtse-Kiang River (China). This i s not to 
mention those c i v i l i z a t i o n s that grew around the banks of the Mediterr-
anean Sea, the Red Sea, and the Persian Gulf. In the modern times, the 
control and development of inland waterways and r iver basins have 
formed the bedrock of the German economy (based on the Rhine River) 
the United States (based on the M i s s i s s i pp i and i t s t r i bu ta r i e s ) , and 
the Amazon Basin for the r ipar ian Latin American countries. 
In A f r i ca , the recognition and exploitat ion of the poten-
t i a l s of the waterways and their basins pre-dates Mungo Park ' s " d i s -
covery" of the Niger River, or David L i v ing s ton ' s of the Zambezi River 
or H.M. S tan ley ' s of the Congo River. What the white men discovered 
the Africans had already known, and had evolved techniques for manag-
ing and exploit ing these natural resources. The white man's voyages 
of exploration opened up the awareness of the lengths, breadths, 
depths and the enormous economic potentials of each r i v e r ' s basin. 
With these d i scover ies , came colonial i sm, which means in th i s case, 
the demarcation or balkanization of the control and u t i l i z a t i o n of 
these natural resources. I t i s , therefore, A f r i c a ' s colonial expe-
rience that imposed international boundaries and po l i t i ca l sovereignty 
on the continuous r i ver basins with which Afr ica i s blessed. 
Here agpiin, as in many other respects, colonial i sm has created 
a dilemma for Afr ican development. The r iver basin dilemma i s that 
a r i ver flows through a number of independent and sovereign states. 
However, the potential resources of i t s basin area become real izable 
and profitable only i f exploited in a planned, coordinated and integ-
rated manner. 
The challenge of th i s h i s tory i s the fundamental focus of 
th i s workshop on the management of international drainage basins in 
Af r ica. The pertinent question i s : how should the nation-states who 
share a part icular r i ver basin area come together, ident i fy what re-
sources, wealth and economic potentials ex ist within their basin, 
and work out how best to benefit most, both as individual units and 
as a c o l l e c t i v i t y , from the jo int exploitat ion of their wealth? In 
all cases, the questions have been answered with the creation of an 
agency or authority vested with the power to superintend, harmonize 
and regulate the developmental and explo itat ive a c t i v i t i e s in the 
common basin. The creation of an international organization or an 
inter-governmental agency provides the answer. This is because without 
coordination, harmonization, and regulat ion, each r ipar ian state could 
continue to freely decide on i t s development projects, disregarding 
the inconveniences each may cause to other projects in the neighbour-
ing states. Each such organization or agency i s usual ly founded to 
advise on, coordinate and regulate the development of "national 
interest " projects. I t i s intended to harmonize these according to 
some rational guidel ines which would f ac i l i t a te the implementation 
of the most appropriate programmes or projects that are consistent 
with the goals of economic integration and cohesive development of 
the basin area. 
In West A f r i ca , such were the goals and objectives of the 
following sub-regional basin organizat ion: Organization for the 
Management of Senegal Basin (OMVS), Organization for the Development 
of Gambia Basin (OMVG), Lake Chad Basin Commission (LCBC), and the 
Niger Basin Authority (NBA). My part ic ipat ion in th i s workshop, 
especia l ly through th i s presentation, i s directed toward sharing with 
you my experience working as the Deputy Executive Secretary of the 
N.B.A. in Niamey during 1981 to 1984. In th i s paper however, I am 
to present the aspect of that experience as i t relates to manpower 
tra in ing and deployment at the NBA. 
A THEORETICAL PERSPECTIVE ON INTERNATIONAL RIVER BASIN MANAGEMENT 
Let me start by saying that i t has been my experience that 
the adequacy in number and qual i ty of manpower and the areas of 
spec ia l i zat ion in which s t a f f are trained are determined by certain 
imperatives. These are: (a) the goals and functions of the organiz-
at ion, (b) i t s s i ze or membership or the "po l i t i ca l w i l l " of i t s 
members, and (c) i t s sources and the a v a i l a b i l i t y of funds. We shall 
b r ie f l y elaborate on th i s generalized observation. 
River basin development in a multi-national context ca l l s 
for clear statements o f goals and the commitment of member states to 
those goals. For more than everything e lse, any inter-governmental 
organization depends on the subscr ipt ions , diplomatic cover and lever-
age, and s t a f f of i t s member states for i t s very su rv i va l . Given 
members' pol i t ica l commitment to the goals of the organization however, 
the basin organization must earn the continued tolerance of member 
states of i t s interference with their sovereign r i gh t s . That i s , i t 
must show performance as a credible coordinator and harmonizer of 
the national interests of a l l r ipar ian states into the rational i n -
terests of the basin community. A most crystal index of an agency's 
performance i s the quantity and qual ity of projects i t has independentl 
constructed or which the member states have accomplished through i t s 
ass istance. 
For an organization whose member states are able to pool 
their f inancial resources for the purpose of the jo int development 
of their basin area, the imperative of funds would not create a sepa-
rate concern. But in most cases, such organizations comprise members 
who can hardly generate enough funds to embark on any meaningful 
development independently, or together. Indeed for many, the payment 
of annual subscriptions poses a major problem. To perform in such 
a s i tuat ion, the basin development agency i s compelled to re ly on 
donor countries for foreign aid or on development finance in s t i tu t ions 
(DFIs ) . Since all foreign aid or loans come with " s t r i n g s " or some 
cond i t iona l i t ie s , g iv ing loans and aid has become a mechanism through 
which donor countries sel l their products and hardware, create employ-
ment for their c i t i zens , and influence i f not determine, the type, 
nature and direct ion of technological changes in the receiving count-
r i e s . The agency, therefore, must procure only such aid and loan 
funds as would be acceptable to the member states. In other words, 
the conditions precedent of the aid and the terms and cond i t iona l i t ie s 
of the loans must not contradict or be p la in ly divergent with the 
objectives of the receiving nations or of the basin agency i t s e l f . 
These constraints dictate a certain sequence of a c t i v i t i e s 
in the management of basin development in a multi-national context. 
This sequence may be set out in a diagram as fol lows: 

rea l izat ion of the po l i t i ca l wil l of member states v i s -
a -v i s certain projects. Conversely, member states may 
achieve po l i t i ca l resolve concerning those interventions 
that are att ract ive investments to donors and DF I ' s . 
(5) Funding - Funding tends to occur only after i t i s clear what i s 
the resolve of member states and what are the perceptions 
of donors concerning the investment soundness of the 
proposed plans. 
(6) Execution - Actual execution occurs consequent upon funding. The 
process just described i s laborious and time-consuming. 
However, i t cannot be avoided. NBA success in influencing 
Niger River basin planning is contingent in some s i g n i f i -
cant measure upon i t s a b i l i t y to success fu l l y create and 
manage the above planning process. 
The process described above i s both laborious and time-con-
suming. Each phase presents a set o f a c t i v i t i e s and tasks which the 
management of a multinational basin agency must de l icate ly perform. 
The content and successful completion o f each phase i s contingent 
upon having clear goals , membership consensus, a v a i l a b i l i t y of funds 
and the a v a i l a b i l i t y of suitable manpower. 
In the rest of th i s paper, we shall present a short h istory 
of the NBA as i t has been affected by the above ident i f ied imperatives 
of integrated basin development. Secondly, we shal l analyze the 
efforts at so lv ing problems of manpower needs, t ra in ing and deployment. 
F ina l l y , we hope to make some suggestions and proposals, on the basis 
of our own case study, on how manpower problems in an international 
basin organization could be approached. 
A SHORT HISTORY OF THE NIGER BASIN AUTHORITY (NBA) 
The Niger River, which provides the context of the NBA, has 
a water course flowing over a distance of 4,200 km. I t stretches 
from i t s source in the Fouta Jail on mountains in the Republic of Guinea 
through the inland delta in Mali at i t s mouth in the south of Niger ia, 
and into the Bight of Benin. Over fourty m i l l i on people l i ve in i t s 
1.9 mi l l i on sq km. catchment (or drainage) area. Ten percent of th i s 
population l i v e s as transient herdsmen in the Sahelian region and 
about another ten percent as settled urban dwellers in i t s upper and 
lower regions. The remainder of the population i s predominantly made 
up of farmers who l i v e in nucleated settlements engaged in seasonal 
and long-term farming.^ Fishing on the r i ver and i t s t r ibutar ies i s 
a major subs id iary a c t i v i t y of the farmers. I t also serves as a main 
source of l i ve l ihood for a s i gn i f i cant member of professional f i s he r -
men. 
The Niger Basin Authority was created by the "Acts Conven-
tions of Faranah" signed in Conakry, Republic of Guinea in November, 
1980 by the heads of government of the nine r ipar ian states of the 
River Niger. The member states are Guinea, Ma l i , Niger, Benin, and 
Nigeria on the main r i ver and Ivory Coast, Burkina Faso, Cameroon and 
Chad on the tr ibutary r i ve r s . By i t s creat ion, the NBA replaced i t s 
predecessor agency, the River Niger Commission (R.N.C.) which was 
established in 1964 with i t s headquarters in Niamey, Republic of Niger. 
The Act o f Niamey, 1964 ( including i t s various Amendments of 2nd 
February 1968, 15th June 1973 in Niamey and of 26th January 1979 in 
Lagos) specif ied the objectives of the RNC to relate to the superv i -
sion and coordination of the Navigation on the River Niger. However, 
the convention creating the Niger Basin Authority was more inc lus ive 
in i t s ambition. The Act of 1980 provides that: 
"The Aim of the Authority i s to promote the cooperation among 
the member states and to ensure an integrated development of 
the Niger Basin in all f i e l d s , by developing i t s resources 
par t i cu la r l y in the f ie lds of energy, water resources, a g r i -
culture, animal husbandry, f i sh ing and f i s he r i e s , forestry and 
5 
forestry explo i tat ion, transport, communications and industry" . 
In Ch. I I i t states: " In pursuance of the purposes mentioned in 
the preceding paragraph, the action of the Authority shall be 
directed to the harmonization of national development pol ic ies in 
the Basin through the implementation of integrated development 
projects and programmes". 
The depth of the po l i t i ca l wi l l of the founding fathers of 
the NBA was conveyed by the goals of "harmonization" and of "actual ly 
implementing development" These objectives were spec i f i ca l l y t rans-
lated into the following delegated author it ies or terms of reference, 
specif ied in the Act: 
" (a) The harmonization and coordination of national development 
po l i c i e s , in order to ensure an equitable pol icy as regards shar-
ing o f the water resources among Member States. 
(b) The formulation, in agreement with the Member States of the 
general pol icy of the development of the Basin which shall be con-
s i s tent with the interna l ? 
(c) The elaboration and the execution of an integrated development 
plan of the Basin. 
(d) The i n i t i a t i n g and monitoring o f an orderly and rational 
regional policy for the u t i l i z a t i on of the surface and underground 
water in the Basin. 
(e) The designing and conduct of studies, research and surveys. 
( f ) The formulation of plans, the construction, explo itat ion and 
maintenance of structures and projects real ized within the general 
objective of the integrated development of the bas in. " 
These aims and objectives were translated into terms of 
reference to mean that the NBA had the exp l i c i t r i ght and respons ib i -
l i t y to conduct a c t i v i t i e s in the following seven areas: (a) S t a t i s -
t i c s and Planning, (b) In f rast ructure, (c) Water Control and U t i l i z -
at ion, (d) Environment Control and Preservation, (e) Navigation con-
trol and Regulation, ( f ) Land and Agro-Pastoral Development and (g) 
Financing the Projects and Works. 
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[he deta i l s of these terms of reference are given to include 
as fol lows: 
(a) S t a t i s t i c s and Planning 
( i ) Col lect ion, standardisat ion, centra l i zat ion, u t i l i z a t i o n , 
dissemination, and exchange of technical and related data; 
( i i ) Coordination of plans, projects and research carr ied out in 
the member states; 
( i i i ) Consideration of projects presented by the member states 
with a view to making recommendations on coordinated prog-
rammes of research and implementation; 
( i v ) Monitoring of research and works undertaken by member states 
and subsequent assessment and u t i l i z a t i on of reports which 
such states should submit per iod ica l ly ; 
(v) Drawing up a master plan and an integrated development prog-
ramme of the basin, with p r i o r i t i e s ident i f ied at the 
various stages of the programme, among a l ternat ive uses, 
projects and sectors. 
(b) Infrastructure 
( i ) Designing, study and construction of hydraulic multi-purpose 
structures of a l l types and s i ze s ; 
( i i ) Designing, study and construction of works, plants and 
projects in the fields of transport and communications; 
( i i i ) Improvement and maintenance of navigable waterways; 
( iv ) Development of r iver transport and promotion of an integ-
rated communication and for opening up the land-locked 
Sahelian member states. 
(c) Mater Control and Ut i l i za t i on 
( i ) Regulation of the flow and drainage of the main waterway; 
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( i i ) Flood control; 
( i i i ) Construction and maintenance of d ikes; 
( i v ) Prevention and control of drought and deser t i f i ca t ion ; 
(v) Prevention of soi l erosion and sedimentation; 
(v i ) Setting up of structures and works for land development 
including sa l t water and drainage control. 
Environment Control and Preservation 
( i ) Protection of the environment comprising establ i sh ing norms 
and measures applicable to the states in the a lternat ive 
uses of waters in the Basin; 
( i i ) Prevention and reduction of water pol lut ion; 
( i i i ) Preservation of human health and genetic resources (fauna 
and f lo ra ) . 
Navigation Control and Regulation 
The control and the rules of forms of navigation on the River, 
i t s t r ibutar ies and sub-tr ibutar ies are governed by the principl 
la id down in the Act of Niamey 1964 re lat ing to the Navigation 
and the Economic Cooperation among the States of the Niger Basin 
Land and Agro-Pastoral Development 
( i ) Development of food crops; 
( i i ) Development of agro-pastoral , f i shery and forestry resources 
( i i i ) Implementation of programmes allowing the rational use of 
waters for domestic, i ndus t r i a l , agr icu l tura l and pastoral 
pur poses. 
Financing the Projects and Works 
Applying for f inancial and technical ass istance on a b i l a te ra l , 
mult i lateral or international basis for carrying out studies and 
works for the development of the Niger River Basin. To that 
effect, to conclude agreements, provided that agreements invo lv -
ing f inancial commitments for the member states become effect ive 
only after approval by the council of ministers. 
In further aff irmation of the po l i t i ca l commitment of the 
member states i t was agreed and member states so pledged "to keep the 
Executive Secretariat informed of a l l the projects and works they might 
propose to carry out in the Bas in " . F i na l l y , they pledged "not to 
undertake any works on the portion of the River, i t s t r ibutar ie s and 
sub-tr ibutar ies under their t e r r i t o r i a l j u r i sd i c t i on which pollute 
the waters or modify the biological features of the fauna and f l o r a " . ^ 
In these six years since 1980, the experience of the NBA amply 
demonstrates that while clear sweeping goals and eloquent expressions 
of po l i t ica l commitment by member states are required, they do not 
trans late into integrated basin development. As with i t s predecessor 
organization the RNC, the Niger Basin Authority required but lacked 
(a) a strong, dynamic and ef f ic ient manpower ins t i tut iona l base and 
(b) adequate funds or the a b i l i t y to attract financing for i t s projects 
and works on terms acceptable to i t s member states. 
THE NBA ORGANIZATIONAL STRUCTURE 
The organizational structure of the NBA i s as shown in Figures 
2 and 3. 
The summit of the heads of states and governments working 
through i t s organs, the council of ministers and the committee of ex-
perts decides on policy matters. To ensurp effectiveness, a member 
state i s represented by persons functioning at the levels of heads of 
s tate, minister and a director in the Department of Water Resources, 
Agr iculture or Hydrology. While the Summit and the Council may meet 
once a year, the Committee of Experts meets as often as the need ar i ses 
and convenience permits. 
Below the level of the Council i s the Executive Secretariat 
responsible for the management and execution of the pol ic ies of the 
authority. The Secretar iat i s headed by an Executive Secretary 
ass i s ted by a Deputy Executive Secretary. 
The Executive Secretary and his Deputy have the t r i p l e re s -
pons ib i l i t y of (a) administering the Executive Secretar iat in Niamey, 
(b) presenting the views of the NBA to the member states, donor 
countries and agencies and to other development financing i n s t i t u t i on s , 
and (c) executing the decisions and agreements through the technical 
directors who are the heads of departments and d i v i s i on s within the 
Executive Secretar iat. 
MANPOWER DEVELOPMENT AND TRAINING 
Under the RNC arrangement, an Executive Secretariat was estab-
l ished in Niamey to i n i t i a t e and execute pol ic ies and perform al l 
functions re lat ing to the achievement of the commission's objectives. 
The Executive Secretar iat , in 1979, consisted of the Executive Secretary 
two senior s t a f f (an Engineer Hydrologist and a Librarian-Documentalist) 
and some fourty intermediate and junior s ta f f . I t was agreed that 
th i s manpower base was g ros s l y inadequate for the achievement of goals 
of the organization as st ipulated in the 1980 reorganization documents. 
To strengthen the Executive Secretar iat for i t s enhanced functions and 
authority, the eighth sess ion of the Council of Min i s ters in 1981 made 
a number of new senior appointments. Among these were: one Deputy 
Executive Secretary, who should a s s i s t the Executive Secretary and 
function in his place in case of the absence of the latter and three 
additional Technical Directors to be responsible respectively for the 
D iv i s ions of Agr icu l ture, Fisheries and Livestock; Telecommunications, 
Navigation and Water Transport; and Water Resources, Energy, Cartography 
and Planning. In addit ion, a Director for Administration, Economics, 
Finance and Personnel Matters, a Financial Control!er/Auditor, Chief 
Accountant, and a Chief Meteorologist for the Flood Forecasting Centre 
Figure 2: NIGER BASIN AUTHORITY ORGANIZATIONAL STRUCTURE 
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were appointed to increase the ranks of the senior s t a f f at the Execu-
tive Secretariat to thirteen. 
At the intermediate leve l , appointments were made of two carto-
graphers, two meteorologists, one bi l ingual interpreter and one docu-
mental i s t . Appointments of supporting s t a f f further increased the 
total s t a f f strength. Even with these appointments, as Appalo notes 
concerning the NBA, "to date, the s t ructure ' s effectiveness has been 
g 
hampered by lack of personnel". 
PERSONNEL 
The eighth sess ion o f the Council of Min i s ters in May 1981 
real ized that the problem of organizational effectiveness was contingent 
upon the qual i ty , number and capabi l i ty of manpower ava i lable in the 
organization. 
The re-organization of the authority in 1981 increased the 
senior s t a f f strength from three to thirteen. Analys is of the profess ions, 
t ra in ing and work experiences of the Secretariat s t a f f are shown as 
fol lows: 
Table 1: Professional Staf f of the NBA, 1981 
Posit ion No. o f Academic/Profess- Work Exper-
Person(s) ional Training ience in Years 
Executive Secretary 1 M.A, Ph.D (Economics) 19 
Deputy Executive Sec. 1 B.Sc.,M.Sc.,Ph.D (Sociology) 15 
Technical Directors 4 Engineers (Water/Hydraulic) 18, 13 
Meteorology, Communications, 
Agr ic. & Fisher ies 13, 11 
Director of Admin. 1 B.A. 12 
Heads of D iv i s ions 3 Engineers in Hydrology 6 years 
Water Resources, Meteorology average 
Head of Documentation 1 Graduate in L ibrary Science 8 
Meteorological Forecasting 
Centre 2 Meteorologists 8; , 6 
Under the NBA statute, the executive secretar ies and his deputy, 
are categorized as the statutory s t a f f and the res t , the senior s ta f f . 
Below these two categories are the general and contractual s ta f f 
numbering about f i f t y persons in the secretar ia l , general Administ-
rat ive, documentalist, a r t i sans , driver and messenger etc. grades. 
Salary Levels 
The sa lary levels of the statutory and senior s t a f f catego-
r ies range from a low of approximately 2,046,000 FCFA annually for a 
documentalist to a high of 6,000,000 and 6,500,000 FCFA for the deputy 
executive secretary and executive secretary, respect ively. The most 
senior technical director earned 5,455,000 FCFA, annually. (300 FCFA 
equalled US $1.00 in 1983). In addition to these basic s a l a r i e s , 
statutory and senior s t a f f are entit led to housing, family and respon-
s i b i l i t y allowances. There are provis ions for a s t a f f provident fund 
and social secur ity system consistent with the laws of the Republic of 
Niger for the general s t a f f category. In general, while these sa la r ies 
and emoluments are neither high or low in the African context, they 
remain, however, below the sa lary levels of equivalent level of 
o f f i c i a l s in some member s tates, such as Niger ia, Cameroons, and the 
Ivory Coast. These low incentives have had negative effects on the 
deployment and retention of profess ionals trained under the NBA s t a f f 
development programme. As Appalo, a Beninois, NBA - trained hydrologist 
sa id " since NBA sa la r ie s and compensations are no better than those 
g 
offered by some national agencies, employment incentives are low." 
S ta f f recruitment and tra in ing pol ic ies 
The recruitment of professional personnel into the service of 
the NBA i s usual ly decided through the following steps. On the basis 
of i t s developmental objectives and programmes, the NBA Executive 
Secretar iat i dent i f i e s what type and number of special ized posit ions 
i t requires and proposes what member states are l i k e l y to provide 
personnel to f i l l such pos i t ions. The requested member state, using 
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i t s own machinery, selects i t s candidates for each assigned post. One 
of the candidates so nominated i s then selected and appointed by the 
Council of M in i s te r s . 
The NBA has not worked out a clear manpower development and 
tra in ing pol icy. However, a proposal was made in 1981 for a Training 
and Planning D iv i s ion within the Department of Administration. This 
d i v i s i on , i t was proposed, would be given the re spons ib i l i t y for 
t ra in ing matters, between the tra inees, their government's t ra iners and 
the NBA. The rudiments o f such a t ra in ing programme was established 
under the United States Agency for International Development (USAID) 
Grant Agreement Project No. 625-0915 o f 1977. Under th i s project, f ive 
nationals of member states were selected and trained in the United States 
as fol lows: 
Table 2: USAID-N.B.A. Training Programme, 1977 
No. of 
Trainees 
Country of 
Or ig in 
F ield of 
Traininq 
Loc. o f 
Training 
2 Republic of Benin B.Sc. Engineering in 
Hydrology and Computer 
Science 
USA 
2 Federal Republic of 
Nigeria 
B.Sc. Engin. (Hydrology) 
and Water Resources 
Management 
USA 
1 Republic o f Ivory 
Coast 
B.Sc. Computer Sciences USA 
1 Republic of Niger Cartography France 
Notes: 1. All U.S.A trainees were financed under USAID Loan Grant to 
the NBA while the French trainee was financed by FAC Grant. 
2. Trainees were programmed to take up posit ions in the N.B.A. 
Secretar iat, Niamey on completion o f their t ra in ing . Even 
though al l trainees completed their courses in 1982, none 
has been absorbed for lack o f funds in the executive secre-
t a r i a t . 
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In addition to academic t ra in ing , donors, in part icular USAID 
FAC, and UNDP, have sponsored members of s ta f f to short courses includ-
ing meteorology and language t ra in ing , seminars and workshops in 
computer science, and l i b ra ry science. 
This writer and the Director of Agr iculture and Fisher ies 
benefitted from a four month French Language Training Programme at 
V i l l age du Benin, Univers i ty of Benin, Lome, Togo during 1982-83. 
Manpower Development and NBA Finances 
The total annual budget of the NBA cons i s t s of appropriations 
for recurrent costs: s t a f f sa la r ies and allowances, overhead expenses 
of the Executive Secretar iat , including travel and transportat ion, 
stat ionery furniture and materials for residences and o f f i ce s . All 
funds for these expenses are met from the annual contr ibutions of 
member states. The total budgetary provis ion i s divided equally among 
tne nine member states of the authority. As a resu l t of the reorganiz-
ation of 1980 and the increase in s ta f f strength i t imposed, the total 
annual budget rose as fol lows: 
Year Total budget Contribution of each 
member state 
1980 90,236,000 FCFA (Re-organization) 
1981 254,485,000 FCFA 
1982 303,244,800 FCFA (Prov is ion made for USAID-
trained personnel) 
Annual budgets made no provis ions for any capital projects 
even when these were provided for in the goals and objectives of the 
reorganized NBA. Even with such restrained budgetary out lay, many 
member states fa i led to pay their annual contr ibut ions, some for upto 
two years running. Following an aggressive drive to co l lect annual 
contr ibutions in 1982, f ive out of eight paying members were able to 
meet their cont r ibut ions . 1 0 This member state performance must be seen 
in the context of the economies of these countr ies . 1 1 
Given th i s s i tuat ion, the N.B.A. took recourse to ca l l i ng 
on seven donor countries (the U.S.A., France, Canada, Great B r i t a i n , 
Germany, I t a l y and B r a z i l ) , four international development financing 
i n s t i tu t i ons (DF I ' s ) (FED, BADEA, ADB, and World Bank) and f ive 
special ized agencies of the UN (UNIDO, WHO, WMO, FAO and ILO) to 
finance i t s Two Year Development Plan. The budgetary value of th i s 
Perspective Development Plan was given at US $57 mi l l i on . The plan 
takes as i t s approach and strategy "to begin with an overall view of 
the development problem in a l l i t s aspects, and arrange them in logical 
sequence, taking into account the mu l t i -d i s c ip l i na ry nature of the 
studies which should be conducted as a basis for proper or ientat ion 
1 2 (of i t s ) action programmes". 
This ambitious plan and the strategy of achieving the objec-
t ives of the authority through donors and DFIs placed the Executive 
Secretariat of the NBA on the scale. This led the donors, speaking 
through the voice of USAID, to conclude that: 
"Since reorganization, the NBA has come a substantial way in 
terms of developing a program of action and in attract ing donor 
interest. I t i s c lear, however, that the in s t i tu t ion i s s t i l l 
lacking in the capacity to elaborate systematic and detailed 
plans to translate th i s program into action. I t i s clear that, 
while expressing interest in and support for the NBA's Two Year 
Plan, donors wi l l not be forthcoming on a major scale unti l the 
13 organization demonstrates that i t lias th i s capacity". 
In sp i te of th i s pos i t ion, the USAID Document concludes as 
follows: "Salary leve l s , s t a f f professional expertise, recruitment, 
continuity and t ra in ing po l i c ie s , or budgetary constraints are not 
the major factors l imit ing NBA's influence of a River Basin Develop-
ment (RBD) Process. While these may not be optimal, they are general ly 
within tolerable ranges". 1^ In an apparent se l f -contrad ict ion, USAID 
also concludes that, more importantly, NBA lacks at al l levels of 
organization the structural units and technical personnel to perform 
planning functions. Spec i f i ca l l y there are three major problems: 
(a) absence of any planning un i t , (b) scarc i ty of technical personnel 
within the departments and especia l ly the complete absence of any 
planning personnel, (c) absence of ro le d i f fe rent ia t ion in the Secretariat 
causing i t s personnel to do too many things in too short a time. 
The USAID Grants and the NBA Manpower Training Programme 
The lack of an adequate and capable i n s t i tu t i ona l and technical 
manpower base provided the j u s t i f i c a t i on for the USAID grants to the 
NBA. This programme of ass i stance was formulated in two phases. In 
the Phase I USAID Project (No. 625-0915: Niger River Development Plann-
ing) of 1977 but as amended in 1981, provided for a total grant of US 
$1,850,000 to the River Niger Commission. The purposes of th i s grant 
included information gathering, provis ion of technical ass i stance, short-
and long-term academic t ra in ing . The manpower t ra in ing component of 
th i s Phase I Grant has been discussed above. While we at the NBA had 
no data as to deta i l s of i t s expenditure, to secure the US Government's 
authorization for increased contract value the USAID admitted that 
"only the t ra in ing portion of the project had been implemented up to 
1980" . 1 5 
The second phase (Project 625-0944: Niger River Basin Planning) 
in 1982 was designed with a broader purpose " o f development of an 
ins t i tut iona l capabi l i ty within the NBA to do a coherent r i ver basin 
development planning from a more comprehensive knowledge base, which 
enable ident i f i ca t ion o f rational and optimal development works". 
With such a capab i l i t y , the USAID sought to convince the NBA, that the 
organization could become able "to serve i t s intended role of advis ing 
and encouraging member states to choose the best development option 
for the basin and s o l i c i t i n g donor support for well-planned and thoroughly 
1 c 
j u s t i f i ed projects " . J 
The total value o f the USAID Grant to the NBA under th i s 
Phase I I was put at US $11,200,000, d i s t r i bu ted as fo l lows: 
amount (US $) % 
In terms of the expected benef its from th i s g r an t - i n - a i d , 
the US-Army Corps of Engineers (US-COE) was awarded the contract to 
execute the project for the NBA. The US-COE was to co l lect and gather 
information, analyze these data and develop mathematical models for 
analyzing the character o f the r i ve r system including the water f lood-
ing and sediment rout ing; study the physiographic and b io log ica l 
elements of the ba s i n ' s environment; and study the socio-economic base 
of the people of the basin the i r cultura l elements and ag r i cu l tu ra l 
land use. The US-COE was also to effect a "technology t rans fer " by 
providing "on-hand on-the-job t r a i n i n g " . This was for twenty-four 
i nd i v i dua l s , who must be nat ionals of member s ta tes , through thei r 
par t i c ipat ion in the project execution as well as through the i r pa r t i -
c ipat ion in the project execution as well as through a 48-person months 
academic t r a i n i n g . 
(a) River Basins Model Development 
(b) Socio-Economic Studies and Planning 
(c) Environmental studies 
(d) Training and Technical Ass i s tance -
$4,544,000 (40.57) 
3,348,000 (29.89) 
2,458,000 (21.95) 
850,000 ( 7.59) 
Total US$ 11,200,000 (100) 
The deta i l s of these t ra in ing programmes are shown in Table 
3 below: 
reasons for which i t i s being transported ex i s t s . People through whose 
land the water passes may acquire r i ght s over that water so long as 
they agree to help in the maintenance of i t s flow. There i s a tendency 
in some African countries to create special courts to deal with these 
r ights and th i s has the advantage of expediency. 
A few points of c l a r i f i c a t i on arose in the d i scuss ion. 
(a) All the legal pr inc ip les apply whether i r r i g a t i on i s surface or 
overhead; 
(b) In Kenya, the f i r s t attempt to control water was in 1921. Accord-
ing to the water Act, the "owner" o f water has only usufructuary 
r i ghts over the water. Thus to exploit i t he must have a permit; 
(c) The concept of prior appropriation may be revised i f other people 
do not have anything at a l l to use whereas the 'owner' has an 
excess; 
(d) In cases where water i s struck accidental ly (e.g. in mining), the 
water belongs to the state. 
I t was concluded that there i s an urgent need to create certain laws 
and update the ex i s t ing ones which relate to the management of water in 
Afr ica. I t came out very c lear ly that there are loop-holes part icu-
l a r l y in connection with water qual i ty control and the discharge of 
eff luents. I t i s required by law that eff luents should be within 
acceptable l im i t s of purity that s a t i s f y the Water Board. I t was also 
noted that the charges ( f ines ) imposed for water-related offences are 
low and need to be revised upwards. 
ENVIRONMENTAL PROTECTION IN BASIN MANAGEMENT 
The discuss ion on the state of the environment in drainage 
basins was triggered' o f f by the presentation of two papers. The d i s -
cussion focussed on what i s currently being done regarding the 
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environmental protection of Afr ican r i ve r bas ins, and whether there 
i s any cause of alarm. 
The f i r s t paper, ent it led "A Cr it ique of Environmental Con-
s iderat ions in the Drainage Basin Organisation in A f r i ca " was presented 
by N.H. Ayodele Cole. In the paper he asserts that from the experiences 
of ear l ie r dams in A f r i ca , such as the Aswan High Dam and the Volta, 
i t has become very clear that environmental protection must be integ-
rated into drainage basin development. I f th i s i s not done, the 
negative costs wi l l escalate. This same view i s echoed even in con-
tinental documents such as the Lagos Plan of Action in which Environ-
mental Impact Assessment (EIA) i s seen as a major component of balanced 
development. 
Participants were of the view that the s tart ing point in EIA 
i s to consider what ex i s t s on s i te before the project i s implemented. 
The effects of the proposed development are then deduced or simulated. 
The key components of the environment which should be analysed include 
the ecology of the area, geology, geomorphology and the so i l properties 
and dynamics. I t must be clear that the proposed development does 
not interfere with the ecosystem, and other cycles (e.g. biogeochemical 
and hydrological) of the environment. The acqu i s i t ion of data upon 
which planning i s based becomes an important aspect of EIA. 
Certain constraints do ex i s t that may have impeded the success 
of EIA, such as manpower deficiency. A l so, the feeling among certain 
Afr ican po l i t i c i ans that the absorptive capacity of the Afr ican con-
tinent i s i n f i n i t e as far as the environment i s concerned may be a 
constraint. I t was observed that most Afr ican countries are involved 
in lake and r i ver basin development in one form or another and so they 
can learn from the ECA's experiences with EIA. UNEP i s currently 
engaged in a study of the Zambezi Basin which covers 1.32 m i l l i on sq km 
with a population of over 30 mi l l ion spread in eight countries (Angola 
Botswana, Malawi, Mozambique, Tanzania, Zambia, Zimbabwe and Namibia). 
The diagnostic study of UNEP covered the present state of the ecology, 
environmental problems encountered and their impacts, and suggested 
management goals , pol ic ies and a c t i v i t i e s . I t was suggested that the 
Zambezi Basin Action Plan (ZACPLAN) could serve as a model to help 
other basins trace back to where they went wrong with a view to manag-
ing their basins in an environmentally sound ways. This can only work 
i f they can solve the problems of data co l lect ion, administrative and 
management frameworks and f inancial resources. 
The second paper ent it led "What the Kagera Basin Organisation 
i s Doing to Balance Development and Environmental Conservation" was 
presented by Enos R. Tiharuhondi. There has been an environmentalist 
working for KBO from the beginning of the organisat ion. His work i s 
to monitor al l the projects from their inception. KBO i s aware of the 
need to balance environmental protection with drainage basin develop-
ment. Environmental considerations are, in fact integrated in all 
sectors of development, as shown below: 
(a) Agr iculture: The use of extension workers to educate the farmers 
on proper use of chemicals and proper storage of agr icultura l out 
put; 
(b) Tsetse f l y control: The avoidance of massive chemical spraying 
and the encouragement of the use of softer methods such as the 
use of tsetse f l y traps; 
(c) Drainage and i r r i g a t i on : Proper maintenance of waterways so as 
to minimise the breeding of malaria and b i lharz ia vectors; 
(d) Afforestat ion: Planting trees on steep slopes to reduce erosion 
and the resu l t ing s i l t i n g of dams; 
(e) Human resettlement: Compensation for l o s t dwellings and property. 
As KBO i s a young organisat ion, most o f these are statements of good 
intention and so their successes cannot be evaluated. 
Kenya's Lake Basin Development Authority (LBDA) also rea l i zes 
the need to protect the environment, and i t has created the Department 
of Environmental Protection headed by an eco log i s t . The f i r s t task 
of the department i s data co l lect ion since the projects are s t i l l too 
young and small to pose any serious threat. In 1984 the resu l t s of 
the water qual i ty study indicated that Winam Gulf was s i l t i n g and had 
huge deposits of nutr ients. Currently LBDA i s monitoring the lake and 
r iver waters under i t s j u r i sd i c t i on . The problems experienced by LBDA 
in monitoring the environment are many: 
(a) Lack of power to prosecute environmental offenders. This duty i s 
relegated to the M in i s t ry of Water Development; 
(b) Lack of standards to use in environmental monitoring. However, 
UNEP i s funding laboratory construction for LBDA. This laboratory 
wi l l be used for sett ing standards to help in monitoring the 
environment. LBDA wi l l need statutory powers to enforce the 
standards; 
(c) H i s tor ica l factors are mainly in connection with urban locat ion 
o f industr ies . Many o f these industr ies predate the formation 
of LBDA and so had no EIA studies done before decisions were made 
to locate them. Hence, they discharge raw waste into r i ver s and 
the lake. The maximum f ine that can be imposed on them i s Ksh. 
5,000. Currently, the D i s t r i c t Development Committees in conjunc-
t ion with LBDA s t ress that EIAs must be done before industr ia l 
locat ion takes place. However, i f th i s approach i s to succeed 
the concept must have proper l e g i s l a t i v e authority. 
I t was reported that International Centre for Research on Agro-
forestry (ICRAF) was commissioned by UNDP to conduct research on r i ve r 
catchment conservation in LBDA area. The recommendations of th i s study 
stressed the need for conservation and improvement of a l l catchment 
areas and the education of the common people on the necessity of doing 
th i s . Members o f the panel were informed that r i ve r catchment areas 
s t i l l house some of the very rare plant species, although the rate of 
genetic erosion i s alarming. Hence there i s a need for habitat con-
servat ion, even i f i t means gazetting some form of "State land" for the 
conservation of rare fauna and f lo ra . However, f i r s t of al l there is 
a need to ident i fy these rare species before even the concept of "gene 
banks" can be applied. But the need for r igorous conservation for 
s c i en t i f i c and medicinal, as well as cultural reasons was evident. The 
LBDA was also urged to find out i f there i s any connection between 
environmental degradation and the frequent outbreak of cholera in the 
region. 
I t was observed that, at least in Kenya, the government mini -
s t r i e s and parastatals are also serious offenders in environmental 
pol lution.- An example was given of the National I r r i g a t i on Board (NIB) 
which does not monitor the spread of malaria and b i lharz ia in i t s 
projects. The f in ing of environmental offenders may not reduce the 
abuse of the environment^ so there i s a need to look for a l ternat ive 
punitive and management measures. In th i s regard i t was suggested 
that LBDA should have some autonomy in i t s bid to protect the environ-
ment, and th i s should include statutory powers to enforce regulations 
within the Author i ty ' s area of j u r i s d i c t i on . I t was a lso general ly 
agreed that a concerted ef fort was needed to revise and standardise 
the pol lut ion control mechanisms for the whole country. I t was reported 
that an inter -min i s ter ia l task force has been commissioned to look into 
the problem of pol lut ion in the whole country. Their f indings may, 
hopeful ly, enhance the qual ity o f protective standards and the machin-
eries for enforcement. 
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In conclusion, the panel made the following observations: 
(a) The Zambezi Action Plan should serve as a model to other r i ver 
bas ins, in so far as EIA i s concerned; 
(b) There should be a forceful machinery for enforcing the environ-
mental standards and regulat ions i f proper development i s to take 
place; 
(c) All r i ver and lake basin organizations in Afr ica are aware of the 
importance of environmental conservation; 
(d) There was an urgent need to conduct more research, such as into 
the case o f cholera in the LBDA area; 
(e) There i s a need for a comprehensive legal framework to deal with 
environmental i ssues in every drainage basin organization. 
PROMOTING EFFICIENCY OF BASIN ORGANISATIONS: MANPOWER TRAINING AND 
DEVELOPMENT 
H.W.O. Okoth-Ogendo reminded workshop part icipants that the 
issue of ef f ic iency in basin management i s a very crucial one. All 
the preceeding sess ions had es sent ia l l y been concerned with how to 
manage the basin organisat ions, in other words, how these organizations 
can be made e f f i c i en t . Ef f ic iency i s related to a l l the other aspects 
of the workshop, as shown below: 
(a) I t may help us in evaluating the objectives of and rat ionale for 
basin organisat ions; 
(b) I t i s related to decision-making processes in the organisat ions; 
(c) The issue of resources i s important because without adequate re -
sources, the cal l for eff ic iency in these organisations may be 
impossible to respond to; 
(d) The legal issues are related to ef f ic iency in that without the 
power to make decis ions and implement them, these organisations 
may not achieve their objectives at a l l ; 
(e) As far as environmental issues are concerned, i t i s the environ-
ment which i s affected by the operations (whether e f f i c ient or i n -
e f f i c ient ) of these organisat ions. 
The paper ent i t led "Manpower Training and Deployment in In ter -
national Drainage Basin Management: The NBA Experience" was presented 
by Ikechukwu Enwemnwa and this formed the focus of d i scuss ion on e f f i -
ciency. 
The discuss ion revolved around a model of multinational r i ver 
basin development as presented in Enwemnwa's paper. The model, which 
is intended to ensure ef f ic iency, presents the following ac t i v i t y flows 
(a) Col lect ion and analys is of data to ident i fy what i s avai lable and 
what remains to.be done in terms of basic data; 
(b) Formulation of plan strategies to ident i fy plan a lternat ives and 
who should do the work; 
(c) Presentation of plans to the po l i t i ca l leaders of the member 
states for their appreciation. This i s intended also to ensure 
their po l i t i ca l support and goodwill; 
(d) Presentation to donors after the member states have ident i f ied 
their p r i o r i t i e s ; 
(e) Generation of funds for the implementation of the projects; 
( f ) Execution of the project(s ) . 
The organisational structure of Niger Basin Authority (NBA) 
were presented. The components of th i s complex organisational s t ruc-
ture i s presented below in descending order: 
1 - The Council of Min i s ters of the member states; 
2 - The Committee of Experts: Although they represent their countr ies, 
they are not po l i t i ca l appointees. They a s s i s t in making develop-
ment plans; 
3 - The Executive Secretar iat: This o f f i ce i s expected to execute 
the development plans. I t i s normally ass i s ted by the Technical 
Committee; 
a -The f inancial control ler whose o f f i ce f a l l s under the Executive 
Secretar iat; 
b -The Development Fund i s also an arm of the Executive Secret-
ar iat . This i s very important since NBA was set up with very 
l i t t l e funds. This framework can work well as long as the 
i ssue of personnel i s addressed exhaustively. I t i s approp-
r iate to ensure proper t ra in ing , and the professional back-
ground of the o f f i ce r s working for the organisat ion. 
The remuneration of s ta f f i s also important in determining 
the eff ic iency due to the fact that the morale of the workers must be 
maintained. The NBA's sa la r ies are not very high and the s t a f f i s 
overworked. This scarc i ty of trained manpower meant that there was 
an urgent need for s t a f f recruitment and t ra in ing. However, rec ru i t -
ment had to be based on equitable d i s t r ibut ion amongst the member 
states. The foreign donors sponsored s t a f f development but the donors 
could not ensure that such s ta f f would be absorbed and retained in NBA 
after t ra in ing . Hence by 1982, a number of s t a f f had been trained but 
there was no money for their employment by the organisation. Because 
of s t a f f development problems, the experts from the member states were 
seconded to NBA without necessar i ly being permanent members of NBA. 
This le f t open the questions of their commitment and loya l ty to the 
organisat ion. 
I t must be stressed here that where the basin studies were 
done by expatr iates, the raw data was carr ied abroad for ana lys i s . 
There was almost no involvement by the local persons. This was extrac-
tive in nature and a net drain to the local economies. Because the 
needed data was collected by the expatr iates, a s i gn i f i cant percentage 
of the funds was spent on foreign s ta f f remuneration. In the end, i t 
i s the foreigners who benefitted due to the job opportunity and ex-
perience gained. Thus, experience which builds up eff ic iency in manage-
ment, wi l l have been denied to the nationals. 
The members of the panel agreed that a number of factors 
must be considered when the eff ic iency of basin organisat ions is 
being discussed, as fol lows: 
(a) Po l i t i ca l cohesiveness among the member states i s es sent ia l . But 
i t must also be backed by s o l i da r i t y based on shared socio-economic 
in teres t s ; 
(b) Proper organisational structure which discourages r i g i d i t y and 
encourages fast decision-making i s essent ia l . That goes for the 
basin organisat ion proper, and i t s l inks with the member states; 
(c) Strong qua l i tat ive leadership i s an imperative; 
(d) Professional competence and appropriateness. In the case of KBO, 
the member states sometimes i n s i s t on recru i t ing s ta f f on i t s 
behalf. This could lead to po l i t i c i za t i on of appointments. The 
organization should select profess ional ly competent persons 
d i rec t l y ; 
(e) I t i s d i f f i c u l t to retain s t a f f i f sa la r ie s are low. Terms of 
service must enable the organization to attract and reta in compe-
tent people; 
( f ) The encouragement of t ra in ing , seminars and workshops which involve 
information dissemination i s es sent ia l . This ensures high v i s i -
b i l i t y for the organizat ion and i t s work to the largest number in 
the member s tates ; 
(g) The provis ion of f inancial resources which are enough for the 
implementation of the projects. Manpower problems, both managerial 
and technical, seem to feature prominently in influencing the 
eff ic iency of these organisat ions. The panel fe l t that after r e c ru i t -
ment, the s t a f f should be given some form of international exposure 
in their areas of spec ia l i sa t ion in order to increase their experience 
and competence. Furthermore, t ra in ing should be viewed as part and 
parcel o f project formulation, so that morale may be boosted. 
The personal ity and image of the chief executive wil l de f i -
n i te ly influence the eff ic iency with which these organisat ions are run. 
I t was also noted that the distance from the capital c i t y may also be 
a s i gn i f i c an t factor. I f the location of the basin organisat ion i s 
'remote' then these organisat ions would not attract good personnel. 
This i s exemplified by the experience of LBDA with the advertised 
posts of secretaries and computer s pec i a l i s t s . 
I f s t a f f cannot be retained, then eff ic iency goes down. For 
example, the s t a f f of the LBDA are on a three-year contract and th i s 
may resu l t in a high rate of s t a f f turn over. Currently, LBDA t r i e s 
to include tra in ing as a component of any aid i t applies for. The 
panel also pointed out that dedication to duty as a method of showing 
patriotism i s also important. Mere remuneration should not be the 
guiding factor because patriotism may also be the basis of d i sc ip l i ned 
pursuit of development goals. I t was also pointed out that UN Special 
agencies give fel lowships and scholarships for manpower t ra in ing . 
However, most Afr ican countries have not, mainly for bureaucratic 
reasons, been very e f f i c i en t in u t i l i s i n g these opportunit ies. 
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RECOMMENDATIONS 
ON 
RATIONALE AND STRATEGIES FOR ESTABLISHMENT 
OF DRAINAGE BASIN ORGANIZATION 
RATIONALE 
1. I t i s now widely recognized that individual water projects, 
whether s ing le - or mult ip le- purpose, cannot as a rule be under-
taken with optimum benefit for the community before the major 
facets of the integrated development for the entire drainage 
basin have been ident i f ied. A drainage basin i s defined as an 
area of land on which the rain that f a l l s i s collected into r i l l s , 
r i v u l e t s , streams and f i n a l l y into a s ing le r i ve r outlet that 
jo in s a larger tr ibutary or flows into a reservo i r . Many of such 
drainage basins in Afr ica transcend state boundaries and are 
referred to as international drainage basins. 
2. I t i s obvious that a drainage basin as a unit i s simply the 
co l lect ion of water over a catchment and i t s flows through one 
mouth into a reservo i r . Thus a drainage basin const itutes a 
dynamic system in which a l l the environmental parameters may be 
measured and evaluated in terms o f input-output ana ly s i s . I t 
i s such systems organization that makes a drainage basin a geog-
raphical unit on which harmonious and integrated resource develop-
ment, u t i l i s a t i o n and conservation may be establ ished. 
3. The main dr iv ing force toward the establishment of a dra in -
age basin organization (DBO) i s the ident i f i cat ion of needs. The 
typical needs related to an integrated development of resources 
o f a drainage basin are: 
(a) Food secur ity (agr icu l ture and f i s he r i e s ) ; 
(b) Energy; 
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(c) Environmental management; 
(d) Water supply; 
(e) Transport and communication; 
( f ) Natural hazards and pesti lence; 
(g) Manpower tra in ing and deployment. 
4. Once the above needs have been ident i f ied the rationale for 
the establishment of a DBO wil l have been ascertained. 
STRATEGIES 
6. 
Objectives: 
The establishment of a drainage basin organization should be 
based on fa i r and clear objectives which take into account the 
national interests of a l l the r ipar ian states. 
Po l i t i ca l w i l l : 
Although the establishment of a DBO i s j u s t i f i ed by the need 
to have harmonious and integrated development of the basin re-
sources, the po l i t i ca l wil l i s an essential ingredient for the 
success of the organisat ion. 
The provis ions of the agreement establ i sh ing a drainage basin 
organisat ion should allow the organisation to continue with i t s 
functions even at times of po l i t i ca l differences among part ic ip -
ating states. 
The organisat ion should be given reasonable autonomy and 
su f f i c ient powers in order to function e f f i c i en t l y . 
9. There should be a provis ion which allows the organisat ion to 
ult imately become se l f - su s ta in ing by generating i t s own funds and 
reinvest ing such in other development projects in the region. 
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Management: 
The chief executives play a key role in the success or f a i l -
ure of the basin organisat ion, and therefore their recruitment 
must be based on merit. However such executives must be accept-
able and have access to the po l i t i ca l leadership of the member 
states. 
I t i s important to involve local expert ise, while drawing up 
the basin plan and also to sens i t i ze and involve the community 
within the basin at an early stage. 
The structure of the basin organisat ion should be based on 
ef f ic iency with the aim of keeping the operating costs as low as 
possible espec ia l l y in the i n i t i a l stages of planning. In th i s 
regard, local s k i l l s and appropriate technology should be u t i l i zed . 
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RECOMMENDATIONS 
ON 
THE PROCESS OF IDENTIFICATION OF BASIN PROJECTS 
Objectives: 
(a) Review and interpretat ion of organizat ions ' objectives; 
(b) Analysis and harmonization of various national developmental 
objectives with respect to the basin; 
(c) Objective categorization on short- and long-term basis. 
Inventory, co l lect ion and ana lys i s of data and information on 
natural and human-based resources. 
Ident i f i cat ion and evaluation of resource developmental potentials 
needs and constra ints . 
Comprehensive planning towards integrated development of the 
bas i s : 
(a) P r i o r i t i z a t i on of projects and programmes on the basis of 
needs with short- and long-term object ives; 
(b) Design and formulation of the model for integrated develop-
ment of the basin. 
Propose in s t i tu t iona l framework for the implementation of the 
projects and programmes. 
Provide detailed studies of proposed p r io r i t y projects for imple-
mentation . 
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RECOMMENDATIONS 
ON 
FINANCING OF BASIN PROJECTS 
Al l factors of project development, including costs o f equip-
ment and machinery, personnel as well as services and fees are considered 
herein. 
1. Types and Sizes of Projects 
(a) A project should be o f greatest benefit to the people concerned, 
and should be determined by actual, fe l t and rational needs of 
the people/states concerned; 
(b) Revenue-generating projects are more popular both to benefi-
c ia r ies and donors; 
(c) Size of project may be smal l -scale, medium-scale or large-
scale, primemovers; 
(d) Type and s ize of project determines how much financing i s 
required. I f the optimum scope of project i s not determined, 
the borrower may end up being weighed down by loan repayments 
unnecessar i ly; 
(e) Most large-scale development projects require heavy funding, 
but are slow in returns and not attract ive to finance either 
by member governments or donors; 
( f ) For purposes of building confidence and encouraging f inanc ier s , 
small- or medium-scale projects with great impact which can be 
financed from local resources should be started immediately 
while long-term primemovers are being processed. 
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Sources of Finance 
(a) There are two sources, external and loca l . 
External and/or local finances could be in the form of grants 
(outr ight donations) or loans or both: 
- loans secured by member Governments, 
- money borrowed by the basin organisat ion i t s e l f , where 
there i s legal power to borrow, whether guaranteed by 
the Governments or not, 
- contributions to common or development fund by member 
Governments, 
- grants (material, technical or f inanc ia l ) e.g. from donors 
including NGOs. 
(b) Sources of funds should be as re l iab le and stable as possible 
to avoid uncertainty in planning or even the po s s i b i l i t y of 
entering into a f inancial commitment which cannot be honoured 
by the organisat ion. 
Strategies for Securing Financing 
(a) In all cases the-preparation must be thorough whether required 
finance is for studies or implementation; e.g. objectives and 
j u s t i f i c a t i on , cost estimates, economic and f inancial analys i s 
and even cash flow in respect of projects. One should take 
into account cl imatic conditions as well as soc i a l , cultural 
and po l i t i ca l framework; 
(b) There i s a need to r e s i s t items o f expenditure such as involved 
in the use of foreign consultancies, especia l ly where local 
experts are avai lable. This wi l l reduce s ize o f donor money to 
be applied for. 
(c) I t i s helpful to make bi lateral approaches to individual 
donors to sound them out for their interest in the project. 
Where i t i s necessary to use a consortium of f inanciers a 
screened, shor t - l i s ted number of donors may then be brought 
together to coordinate f inancial arrangements; 
(d) Most donors just want to pick what they want to do from pro-
posed new projects and avoid ass istance to what i s already 
started, for mere ostentation. This must be res i s ted for the 
good of the borrower; 
(e) Flow of funds from various sources should be well coordinated; 
( f ) I t i s crucial to secure the support of the governments of the 
member states for the project for which funds are so l i c i ted . 
The project should be one of high p r i o r i t y . I f the project 
i s a large one p r i o r i t i e s should be defined, even within the 
project i t s e l f , so that funds are not expended on les s produc-
t ive components at the expense of important components; 
(g) As far as possible there are projects of medium s ize which 
have a great impact re lat ive to their s i ze. States should 
be encouraged to finance these from internal resources to 
avoid foreign exchange commitments. 
Legal and Organizational Arrangements 
(a) The legal instruments should be such that the organization 
can seek and u t i l i s e finances for the chosen projects in a 
rational manner; 
(b) Adequate provis ion should be incorporated in the legal i n s t ru -
ments with respect to individual state r e spon s i b i l i t i e s . These 
should relate not only to the financing of projects (whether of 
common nature or not), but also to the ownership of such 
projects and related r i gh t s , ,a s well as to the apportionment 
of ben f i t s ; 
I t i s noted that most donors prefer to deal with sovereign 
states as opposed to basin or other Afr ican organisat ions in 
re lat ion to f inancial commitments. This could be due to lack 
of confidence in these organisat ions. Therefore, apart from 
endowing the basin organisations with adequate express powers 
to enter into f inancial agreements, i t i s essential to build 
the image of the organisat ions as viable and permanent i n s t i t u -
t ions . 
l i za t ion of Funds & Monitoring 
Arrangements for rational a l locat ion of funds must be estab-
l i shed c lear ly to attract funding. These include establ i sh ing 
an in s t i tut iona l framework for monitoring (e.g. through audit 
checks) o f the u t i l i z a t i on of funds and of project performance, 
both during and after implementation of the project. Qual if ied 
personnel should be engaged for th i s . There are complaints 
about lack of absorptive capacity, such as not enough s k i l l ed 
personnel to administer the money, turn i t into effect ive 
action and keep tract of the resu l t of investment. These 
complaints stem partly from fa i lure to consider in s t i tut iona l 
i 
framework from the outset; 
i 
During project studies and implementation, costs of consult-
ants have tended to be very high, espec ia l ly foreign consultants. 
Deliberate ef forts must be made to engage local consultants 
and contractors where such expertise i s ava i lable. I t i s noted 
that some donors do i n s i s t on using their own personnel, with 
the resu l t that a great portion of such funds i s paid outside 
the recipient states; 
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To f ac i l i t a te beneficial use of funds (secured from donors 
in part icular) i t i s suggested that African states must in -
creas ingly adopt firmness in reducing the s t r ings attached 
to external funding. Some donors tend to force borrower 
states to accept inappropriate prescr ipt ions as conditions 
for f inancing, including sweeping and traumatic po l i t i ca l 
changes, usual ly with d isastrous consequences. 
Serv ic ing 
The capacity to repay loans must be ser ious ly evaluated. 
Conditions of repayment, including grace period, maturity 
period and interest rates should be negotiated on favour-
able terms; 
Basin organizations should be allowed a free hand, even 
though supervised, to apply funds in a professional and 
rational manner without unnecessary interference from states 
concerned. 
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RECOMMENDATIONS ON 
WATER RIGHTS IN IRRIGATED AREAS 
The organized u t i l i z a t i on of water i s a central issue in the 
development and management of drainage basins. The scope of water 
r i ght s enjoyed by different personal it ies varies in dif ferent African 
countries. However, before water r ights are discussed some reference 
must be made to land r i gh t s , for the two are very much entitwined. 
LAND RIGHTS 
Farmers in i r r igated areas in most cases enjoy only very 
temporary r ights to t i l l and i r r i ga te the land. For such farmers to 
make any j u s t i f i ab le investment in terms of both labour and capital 
a system of secur ity has to be evolved, therefore: 
(a) Farmers in i r r i g a t i on schemes should be given su f f i c ient 
secur ity to guarantee their investing in the land used; 
(b) Such security should be transferable to the i r immediate 
dependants which should include the surv iv ing spouse, and in 
polygamous fami l ies , the spouse resident on the scheme. 
Fa i l ing t h i s , the ordinary rules of the laws of succession 
in d i f ferent countries should apply. 
WATER RIGHTS 
I t has been argued widely that state ownership of water and 
r i g i d rules on i t s use are inconsistent with current developments. 
The question i s whether only usufructuary r ights should be accorded in 
re lat ion to water or whether private ownership of water should be 
permitted, as with land. 
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In i r r igated areas d i s t inc t ion should be made from the onset 
between private (permit) schemes and public schemes. In the public 
schemes the state owns both the land and water. In private schemes, 
the land is owned by an individual or a group of persons. Therefore: 
(a) In private i r r i ga t i on schemes the ordinary rules of tenure 
in re lat ion to private or communal ownership of land should 
apply to water. These should be subject to national pol ic ies 
and laws regarding tenure regimes and the agrarian structure; 
(b) With respect to state i r r i g a t i on areas water ownership should 
remain with the state for the purposes of i t s equitable d i s t -
r i bution; 
(c) There should be no d i s t inc t ion between the modes of acqu i s i -
t ion of land and of water; 
(d) The permit system in existence for private users should be 
reviewed to ref lect popular concepts. One such concept says 
the water found wholly within an i nd i v i dua l ' s property belongs 
to that person. 
PROTECTION OF RIGHTS 
Rights once granted should be protected from misuse. There-
fore: 
(a) Special land and water ju r i sd i c t i on courts should be formed. 
These would reduce the time consumed by proceedings; 
(b) I r r i g a t i on water-users bodies should be formed to reduce 
state intervention by assuming tasks that are presently under-
taken by the state. They should be given powers in case 
Special Courts are not formed to sett le the disputes that 
might ar i se among users; 
(c) The tenure systems of land and water should be merged. 
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ENVIRONMENTAL CONSIDERATIONS IN DRAINAGE BASINS 
DEVELOPMENT IN AFRICA 
African Governments should take into account the following 
environmental considerations in dealing with the adverse impacts of 
the development of r i ver and lake basins in Af r ica: 
1. Catchment Conservation to Include: 
(a) Soi l and water conservation measures; 
(b) Afforestat ion and re-afforestat ion schemes; 
(c) Flood control measures. 
2. Wi ld l i fe and Plant Conservation 
(a) Protection of national parks and reserves; 
(b) Establishment of Biosphere Reserves; 
(c) Protection of endangered species. 
3. Water-Borne Diseases 
(a) I r r i ga t i on and drainage schemes should include the use of 
improved engineering and mechanical measures to minimise 
breeding and entry of vectors and to drain excess water from 
the cult ivated f i e l d s ; 
(b) Dam construction should minimize the amount of shallow water 
formed in order to prevent breeding of vectors of water-borne 
diseases. 
4. Pol lut ion Control 
Industr ia l ef f luents, agr icultural chemicals, mining 
wastes and municipal wastes should be monitored and controlled 
by the drainage basin organizat ions, with the support of 
pol lut ion control laws. 
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5. Re-Settlement Schemes 
(a) Assessment of social and economic impacts should be carried 
out in terms of population displacement and migration; 
(b) Compensation for land and i t s improvements should be effected 
and provis ion of social amenities and cultural l inkages should 
be assured. 
6. Environmental Impact and r i s k assessment should include the fol low-
ing procedures: 
(a) Evaluation o f ecological status before and after implement-
ation of projects; 
(b) Data co l lect ion and analys i s for the establishment of .data 
banks; 
(c) Pol icy formulation and development planning; 
(d) Environmental l eg i s l a t i on and enforcement. 
The Role o f Environmental Impact Assessment (EIA) in Drainage Basin 
Development 
1. Environmental impact assessment (EIA) should be carried out in al l 
drainage basin a c t i v i t i e s . This should include r i s k assessment 
since drainage basin development invar iably involves the construc-
t ion o f dams for i r r i ga t i on which causes an increase in water-
borne diseases in the area, as well as pol lut ion from industr ia l 
eff luents and mining wastes; 
2. Col lection of baseline s c i en t i f i c and ecological data on the dra in-
age basin character i s t i c s , inventory and survey of avai lable natural 
resources and regular monitoring of the impacts of development a c t i -
v i t i e s in drainage basins on the environment, should be carried out 
before, during and after the implementation of related projects. 
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Even though the above data are only subject to detailed 
appreciation by an engineer, the point i s made that while Afr ica has 
a large share of the world total hydroelectric power i t i s using 
very l i t t l e of i t , having ins ta l led only 5.6%. And th i s power, which 
i s indigenous to the continent, might in fact, be less cost ly than 
the energy from hydrocarbons. The task for Afr ica may be to consider 
hydroelectric power generation as an integral part, i f not the incen-
t i ve , for multipurpose water resources development in Af r ica. And 
i t i s conceivable that hydropower might enhance the use of the water 
resources in agr iculture in order to get Afr ica towards socio-economic 
normally. 
But back to water and agr icu ltura l productivity: I t should 
be c l a r i f i ed that apart from water, land i s indispensible for ag r i cu l -
tural productiv ity. The question might be asked whether Afr ica has 
su f f i c ient cult ivable land, even i f i t has the water. Not so: Professor 
c 
Odero-Ogwell, then Secretary to the United Nations World Food Council, 
wrote in 1982 that A f r i c a ' s agr icultura l land potential i s immense and 
that land was certa in ly not a constra int . That A f r i c a ' s potential 
compares favourably with other regions, he says, i s suggested by the 
following t a b l e d 
Table 2: Comparative Land Potentials 
Region Potent ia l ly 
cul tivabl e 
(m ha) 
Presently 
cult ivated 
arable area 
(m ha) 
Present 
cult ivated 
(%) 
Average 
period (yrs) 
Afr ica 803.7 193.7 24 3 
Southwest Asia 46.0 50.9 110 2 
Southeast Asia 324.8 270.5 83 3 
South America 814.9 85.2 10 4 
I f both water and land are actual ly avai lable within the con-
t inent then the constraint to agr icu ltura l productivity ( leading, in large 
measure, to the c r i s i s ) must l i e elsewhere. In the paper under re fer -
ence, Professor Odero-Ogwell points to the fa i lu re to adopt technologi-
cal packages in agr icu lture as one of the bottlenecks. One instance 
which he ra i ses i s that in Afr ica in 1977, only 1.8% of the cult ivated 
o 
land was i r r i gated, compared to 28% in Asia and 6.1% in Latin America." 
This, in fact, may point to one of A f r i c a ' s c r i t i c a l problems 
in agr icultura l productivity: There is plenty of water and land but 
i t i s a l l unevenly d istr ibuted and the water i s not managed, control led 
and transfered to the appropriate land for agr icu l tura l productiv ity. 
Other factors such as trained manpower, implements and f e r t i l i z e r s may 
also be lacking in the African agr icu l ture, as i s discussed later in 
th i s paper. However, fa i lu re to manage and control water, already 
demonstrated to be avai lable in large quant i t ies, i s c lear ly a central 
constra int. Therefore, the necessity for the management and control 
of water resources in the lakes and r i ver s in Afr ica seems well demonst-
rated, as i s also the necessity for adoption of various requis i te 
technological packages. 
Reference i s made here only to the requis i te technological 
packages because the Afr ican farmer does not have to adopt a l l the pack-
ages peddled in the market. The challenge to the researchers i s to 
ascertain the packages most suitable to the Afr ican farmer and how the 
information should appropriately be communicated to the farmers. In 
fact, the problem may not be that the Afr ican farmer i s not receptive 
to the technological packages. Rather i t may be that the large number 
of over-zealous donors and advisors have either over -k i l led the 
projects or they have confused rather than advised the farmers. In the 
process they may destroy the sense of i n i t i a t i v e or fa i led to establ i sh 
the demonstration effect in the farmers, and therefore leaving behind 
no compelling incentives for the farmers to engage in such arduous 
tasks as i r r i g a t i on . 
Both use of water for i r r i g a t i on and hydroelectric power 
generation require control of the r i ver water through damming. They 
require change in the flow regime. But while harnessing the r iver 
water for hydropower changes only the flow regime of the r i ve r , ex-
tract ion of the r iver or lake water for purposes of i r r i g a t i on reduces 
the quantity. Indeed, i r r i g a t i on i s the most voracious of a l l quanti-
tat ive uses of water resources. 
Change of the flow regime alone may mean that the water does 
not reach the lower r ipar ian users in the quantit ies and at the same 
time as under the natural flow regime. However, the same volume of 
water f i n a l l y gets there. Thus, th i s may offer only a l imited basis 
for complaint by a lower r ipar ian against an upper one, provided that 
i t can be demonstrated that the natural flow regime i s restored by 
g 
the point where the r iver enters the te r r i to ry of the lower one. 
Thus, a complaint or a claim may be legitimate i f the flow i s disrupted 
to the detriment of ex i s t ing use of water in the lower r ipar ian. 
On the other hand, i r r i g a t i on wi l l of necessity diminish 
the quantity of water reaching the lower r ipar ian. For ongoing projects 
in the lower r ipar ian s tates , the consequences of a sudden interrup-
t ion in the quantity of water could be d i sast rous . I t may also be 
fatal for any projects planned for the future. 
In any case, damming of a r iver usual ly has consequences 
even for the upper r ipar ian states. The most notorious problem i s 
th6 backwater effect, resu l t ing in the displacement and resettlement 
of the population res id ing within certain reaches of the r i ve r . 
Examples of th i s problem are legion, but one of the better known 
instances was the construction of the High Aswan Dam. This dam with 
a he ight of 100 metres, was to extend to nearly 700 kilometers up-
stream with 250 km out of that being in Sudanese te r r i t o r y and a f fect -
ing the settlement at Wadi Haifa. Fortunately, there was a longstand-
ing framework of consultation avai lable between the two countr ies, 
within which they could resolve the i ssue. 
More recently the backwater effect of the proposed Rusumo 
Dam on the Kagera River led to tough negotiations among the members 
of Kagera Basin Organization (KBO) because of i t s anticipated impact 
on the settled areas in the densely populated Rwanda and Burundi. 
The elevation of the dam would be in d i rect proportion to possible 
hydropower production at other s i te s such as Kakono and Kishanda, apart 
from the high power production at Rusumo i t s e l f . But the point i s 
i l l u s t ra ted by showing the various proposed elevations at Rusumo and 
the possible power production there, as juxtaposed against the areas 
of the te r r i t o r i e s to be submerged by the dam and the population to be 
displaced, as in Tables 2 to 4 be low:^ 
Table 3: Variants of Power Linked to Water Surface Elevation at Rusumo 
Dam 
Ins ta l led Guaranteed Inter-annual 
Power Output Output 
(MW) (GWh/year) (GWh/year) 
Rusumo 1345 metres 129 535 597 
Kishanda 214 1,026 1 ,125 
Kakono 57 259 301 
Total 400 1 ,820 2,023 
Rusumo 1335 metres 105 410 480 
Kishanda 210 820 1 ,102 
Kakono 54 207 286 
Total 369 1,437 1,868 
Rusumo 1325 80 270 374 
Kishanda 207 500 1,082 
Kakono 53 126 277 
Total 340 896 1,733 
e Lana Areas L ikely to be Submerged by the Dam at 
Levels^ 
Water 
Level 
Total surface area submerged^) 
Rwanda Burundi Total 
Usable 
Rwanda 
surface area 
Burundi 
submerged 
Total 
1,345 52,000 ha 11 ,000 ha 63,000 ha 17,240 ha 5,600 ha 22,840 ha 
1,335 33,000 ha 9,000 ha 42,000 ha 8,180 ha 3,210 ha 11,390 ha 
1,325 20,500 ha 6,000 ha 25,500 ha 2,510 ha 1,220 ha 3,730 ha 
1) These areas correspond to the normal water levels plus an additional 
3m 
2) Not including permanent areas of water ( lakes, ponds..) already 
ex i s t i ng . 
3) The area to be submerged i s not included in these f i gures . 
Table 5: The Number of People to be Moved and Resettled as a Consequence 
of Backwater at Different Elevations 
Water Number o f Inhabitants Affected 
Level Rwanda Burundi Total 
1,345 22,975 2,975 25,950 
1,335 10,445 1 ,610 12,055 
1 ,325 2,220 535 2,755 
A number of points are i l l u s t ra ted by the foregoing data: 
They show that the power output i s highest at the highest elevation at 
Rusumo, which i s 1,345 metres, for a l l the proposed s i t e s . The converse 
i s true at the lowest elevation which i s 1,325 metres. Correspondingly, 
the higher the level of the dam, the larger the backwater effect and 
therefore, the submerged area of land in Rwanda and Burundi. The 
additional consequence i s the number of people to be displaced and 
sett led where the total is-25,950 and 2,755 for 1 ,345 metres and 1,325 
metres, respect ively. That i s the balance of opportunity costs for the 
hydropwer to be produced, plus use of the waters of the dam for i r r i g -
ation, as against social d isrupt ion and relocation. 
Given the high population density in the two countries the 
vehement objection to the higher levels of the dam was understandable. 
In fact,the controversty threatened the very continuity of the Kagera 
Basin jo int programmes. Fortunately, there was already the framework 
of consultation set up in KBO for the basin-wide management. On 9th 
May 1981, the Heads of State of the KBO member states resolved the con-
troversy and opted for the minimum dam which wi l l create a reservoir 
at a normal operating water level o f 1,325 metres. 
The Rusumo issue also i l l u s t r a te s the fact that one dam can 
a l ter the flow regime and have considerable impact on the power poten-
t i a l s of other possible dam s i tes within the r iver basin, and at s i g n i -
f icant distances, as are Rusumo, Kishanda and Kakono. Thus, the reasons 
for a basin-wide management are c lear ly numerous and compelling. 
I I . JUSTIFICATION FOR STATE INVOLVEMENT 
The discuss ion of the s ign i f icance of basin-wide management 
o f r i ver s and lakes wi l l have suggested some aspects of the j u s t i f i c -
ation for state involvement in the operations. In th i s section, the 
j u s t i f i c a t i on wil l be discussed in terms of the functional rat ionale, 
thereby analysing some of the problems which necessitate state involve-
ment. The role of the state w i l l , therefore, become apparent. 
The breakdown of the items ju s t i f y i ng state involvement shows 
considerable analyt ic overlaps; at the same time, the items are suscept-
ible to different levels of spec i f i c i t y and in ter - re la t ionsh ip . Here, 
s ix broad items are found d i s t ingu i shable. 
Treaty Requirements in International Waters 
I t has been argued above that the regulation of flow regimes 
within a r i ve r , out of a lake or extraction of waters for consumptive 
uses are l i k e l y to have substantial physical and socio-economic consequ-
ences for both the upper and lower r ipar ians . Yet, the data shows the 
unused water resources and their potentials in Afr ica to be enormous. 
In fact, i t i s manifestly wasteful that Afr ican states have not taken 
measures towards complete u t i l i z a t i on of the waters for, inter a l i a , 
i r r i ga ted agr icu l ture, hydroelectric power production and navigation 
through flow regulation and management. 
Therefore, i t i s clear that the African States should under-
take regulations and management of the waters o f national and inter -
national r i vers and lakes. I t i s also evident that the management 
should be done basin-wide. 
The foregoing two attr ibutes require regional inter-state 
col laborat ion, coinciding with the scope of the basin. In that context, 
a regional agreement sett ing out the precise framework of reciprocal 
expectations and the protocol for implementation as accepted among the 
basin s tates, i s a prerequis ite. I t i s only the states that would 
adopt such treat ies in accordance with the national const i tut ions , and 
as a function of the sove re i gn .^ 
There are instances where the appropriateness of a formal 
treaty becomes an acute problem even i f international cooperation i s 
unquestionably necessary. For instance, i f the Gaborone dam, which 
feeds the capital o f Botswana, was to carry so much water that i t 
caused a back-water effect, flooding the te r r i to ry of South Afr ica. In 
addit ion, suppose that the latter was to argue that the flooded t e r r i -
tory i s actual ly part of Bophuthatswana, a bantustan not recognized as 
a foreign state by Botswana. The City of Gaborone, as a legal person-
a l i t y , might find i t appropriate to d iscuss the matter with anyone. 
But the Government of Botswana might find that discourse to be p o l i t i -
ca l ly embarrassing and unacceptable considering that the so-ca l led 
independent homeland concept i s unacceptable to the UN and OAU. Yet 
for reasons of v i a b i l i t y of the c i t y , i t s inhabitants and indust r ies , a 
solut ion would have to be found. C lear ly , only the state can resolve 
the problem as a fundamental national i s sue. 
The treaty framework i s easier to create before there i s a 
dispute, and disputes are l i k e l y to ar i se once u t i l i z a t i o n of the 
waters begin. Once a dispute ar i ses over water uses i t i s possible 
for i t to end on a war foot ing, as was suggested by the late President 
Sadat with respect to the proposed use of waters of the Blue Ni le by 
Ethiopia. In May 1978, the late Egyptian President was reported to 
have said that his country would not accept any interference with the 
flow of the water of the Blue N i le , par t icu lar ly i f in i t s view Ethiopia 
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took such a measure for po l i t ica l reasons. Yet, i t i s very d i f f i c u l t 
to ascertain that the motives for any Ethiopian construction were 
pol i t ica l and not based on v i ta l socio-economic necessity. Hopes for 
peaceful negotiation between Egypt and Ethiopia were raised only when 
the heads of the two states issued a Joint Communique in Cairo on Apri l 
9, 1987. They accepted that as the Ni le basin countr ies, they would 
promote cooperation, in part icu lar, in the f ie ld of rational u t i l i z a t i on 
of the waters of the Ni le to the benefit of their two peoples and al l 
peoples of the area. Creating a treaty framework i s , therefore, a 
central role of the state and, given the necessity for water management 
one which should probably be done for every international r i ver or lake 
in Africa today. 
The Nature of Water Laws in Different States 
As pointed out already, the central factor in r iver and lake 
management i s water. Whether the r iver or lake i s national or in ter -
national in character, the issue i s u t i l i z a t i on of the waters by public 
or private ent i t ies within the nation states. Such would necessar i ly 
be governed by the national laws, which laws may be prescribed and 
enforced only by the national author i t ie s , according to their respective 
const i tut ions. 
There i s considerable d i ve r s i t y in the water laws of various 
African countries, as determined by their j u r i sd i co -po l i t i ca l h i s tor ies .^ 
Countries in Afr ica include those following c i v i l law or common law an
associated jurisprudence. But there are also those countries whose laws 
are influenced by Islamic jurisprudence. Yet a further category i s 
where the~original t r iba l laws, ex ist ing prior to colonizat ion, have 
co-existed with the European-derived legal systems. All these legal 
systems exist in Africa today; at times more than one variant in the 
same country. 
I t i s su f f i c i en t only to point out here that the various 
legal systems make d i s t inc t ion in matters of ownership and r i gh t to use 
water. For instance, the common law doctrines a r i s i ng from the Engl ish 
t rad i t ion acknowledge only usufructuary r ight in running water and 
they generally adhere to the rule of prior appropriation as the govern-
ing pr inc ip le among users. Ownership of r ipar ian lands only permits 
a r ight to use public water and to allow i t to flow continuously, but 
not ownership of the water which actual ly rests in the state. Under 
c i v i l law t rad i t i ons , water which comes under the public domain, belongs 
to the public and may not be pr ivately appropriated. But the governing 
pr inc ip le i s the doctrine of r ipar ian r ights which requires interests 
of a l l r ipar ians to be protected. Thus, while the doctrine of prior 
appropriation vests p r i o r i t y in terms of " f i r s t in time, f i r s t in r i gh t " 
the r ipar ian r ights pr inc ip le requires equitable consideration of the 
r ights of a l l the r ipar ians . 
In any event, i t seems evident that because of the differences 
which might a r i se from the basic doctrines on water ownership or user 
r i gh t s , the state would have a role in the harmonization of the intens-
i f i ed consumptive usage, such as for i r r i ga t i on or flow regulat ion, so 
as to f a c i l i t a t e hydropower production, navigation and use in industr ies 
I t seems, moreover, that in each of these legal systems the state has 
a central role in the regulation and control of use of water as a public 
resource. Only the state through i t s laws would properly provide the 
framework for regulation and apportionment of water among the various 
contending public and private users. 
IJater by i t s very nature i s a pervasive substance; projects 
involving i t s u t i l i z a t i on such as community consumption, i r r i g a t i on , 
navigation, and hydropower production tend to have multiple soc io-
economic implications. Very often, those affected might not i n d i v i -
dually have enough po l i t i ca l or economic power to a lter the course of 
events affect ing them. For instance, damming for hydropower production, 
to f ac i l i t a te gravitat ional transfer of water for i r r i g a t i on or to 
f a c i l i t a te navigation may each present an opportunity for the other 
socio-economic a c t i v i t i e s . Concurrently, as seen in the case of Rusumo 
Dam, i t may lead to loss of agr icultural land and the displacement of 
population, sometimes in countries with high population density as 
Rwanda. 
These become soc i a l l y or economically sens i t i ve a f fa i r s 
which must require the intervention of the po l i t i ca l arm of the state. 
Moreover, even i f no detrimental effect i s anticipated or created, 
the very decision to dam a r i ve r , for instance, creates opportunities 
for other pos it ive socio-economic purposes which an individual might 
not cherish but which a state might not want to waste. For instance, 
a decis ion by a private individual (actual or j u r i d i ca l ) to dam a r iver 
and use the water for i r r i ga t i on may create an opportunity for hydro-
power generation which only the national energy planners may appreciate 
and for which only the state can be in a posit ion to co-ordinate the 
opportunities. 
The Magnitude of Resource Involved 
The necessity for a comprehensive and basin-wide management 
of the waters of a basin seems evident from the foregoing ana l y s i s . At 
the very l ea s t , the management should be planned on a basin-wide basis 
even i f the actual implementation i s taken in stages. That enta i l s 
meeting the cost of the studies, and eventually, of the projects. These 
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costs can be enormous, and considering the nature of the r i ve r or lake 
basin plans, such costs must fa l l on the state. 
The magnitude of the resources may be i l l u s t r a t e d by a 
couple o f instances. The member s tates of the Kagera Basin Organization 
have attempted the ideal comprehensive planning to include studies and 
implementation of projects in energy, ag r i cu l tu re , t ransportat ion, 
a f fo res ta t ion and health. The total cost i s summarized in Table 6. 
Table 6: Summary of the Total Costs of the KBO Programmes 
STUDIES 
Energy 
Ra i1 way 
Roads: Primary 
Secondary 
Indust r ie s 
Sub-total for Studies 
PROJECTS 
Agr i cu l tu re : Rainfed 
I r r i g a ted 
Energy: Dams 
Transmission l i nes 
Railway: Construction of network 
Ro l l i ng stock 
Roads: Primary 
Secondary 
A f fo res ta t ion 
Tse-tse f l y 
Sub-total for projects: 
TOTAL COST OF THE PROGRAMME 
$1 9,107,000 
8,586,000 
28,525,200 
12,979,200 
180,000 
$69,377,400 
$21 ,200,000 
53,361,000 
575,200,000 
93,240,000 
1 ,395,663,000 
556,704,000 
327,792,000 
81 ,1 20,000 
17,207,700 
2,511,735 
$3,120,999,435 
$3,190,376,835 
Source: Kagera Basin Organization and UNDP, 1982. Development Programme 
o f the Kagera Bas in: Final Report, Executive Summary (February), 
p.73. 
The total amount, nearly US $3.2 b i l l i o n , i s evidently an 
enormous amount. One might, of course, suggest that i t could be reduced 
by less involvement of the state in the implementation of some of the 
sectors under the drainage basin programme such as agr icu l ture, par t i -
cu lar ly the rainfed var iat ion. 
Nevertheless the amount i s bound to remain large even in 
instances where the primary focus i s in the construction of the dams, 
before the infrastructure for hydroelectric power or i r r i g a t i on are 
included. In the case of the Organization for the Management of Senegal 
Basin (OMVS), the primary plans are for the construction of the Diama 
and Manantali Dams. By mid-1982, the OMVS was able to ra i se a total 
of US $821,816,000, o f which US $156,362,000 was for Diama and US 
$572,319,000 for Manantali while US $93,135,000 was earmarked as reserve. 
The above total amount actual ly represented only 99% of the 
cost of the two dams and the immediately related works. C lear ly , then, 
the total amount i s just over one b i l l i o n do l l a r s . Add to that the 
interest on the loans and the total amount in 1988 could be considerably 
higher. 
The point i s that the investment requirements can be enormous 
i f integrated and basin-wide management i s to be undertaken. And since 
most of the investment includes studies and basic infrastructure on 
which subsequent diverse investments would re l y , only the state i s in 
a posit ion to undertake them. That applies to international and, 
ba s i ca l l y , national management programmes. 
Establishment and Development of Basin I n s t i tu t i on s 
Management of water resources as described above requires 
in s t i tu t iona l bases far in excess of what a nat ion ' s private sector 
or non-governmental organizations can provide. I t requires high level 
and d i ve r s i f i ed management capab i l i t ie s backed by research and 
in s t i tut iona l infrastructure - to ensure adoption and d i f fu s ion of 
appropriate technology and improved husbandry. A keen observer of the 
Afr ican scene, Professor Odero-Ogwell, has submitted that of a l l the 
regions of the world, Afr ica has the lowest rate of adoption of tech-
nological packages in a g r i c u l t u r e . ^ 
At the very foundation of ins t i tut iona l development i s 
t ra in ing of manpower, defined as the cadre of human beings capable of 
performing certain productive functions. This i s a cost ly and long 
undertaking which i s to be seen as promotion of the productive value 
of human resources whether they are later to be deployed in governmental 
or non-governmental capacit ies. Very often, attempts to enhance the 
performance of a r i ver or lake basin development i s hampered by lack of 
qual i f ied manpower, including agronomic researchers, engineers, managers 
or extens ion ists . In a study done by USAID and OMVS for the Integrated 
Development Project, i t was observed from the outset that there were 
in s t i tu t iona l and implementation problems which must be resolved f i r s t , 
before pos i t ive resu l t s can be achieved, as follows: 
"1. The lack of resources and qual i f ied personnel to carry out 
extension a c t i v i t i e s ; 
2. The lack of l og i s t i ca l support for f i e ld agents; 
3. A government-directed approach to agr icultural production 
encouraging the cu l t i vat ion of spec i f ic crops ( i . e . r ice) 
at the expense of d i ve r s i f i c a t i on ; 
4. The absence of monitoring systems for t ra in ing and production 
a c t i v i t i e s ; 
5. A lack of understanding of farmers' needs and their pa r t i c i -
patory role in decision-making; 
6. A lack of integration of farming a c t i v i t i e s , such as cat t le -
15 breeding or herding". 
These could arguably be cal led basin ins t i tut iona l questions 
which can be properly dealt with by the concerted role of the state, 
i nd iv idua l l y or within a jo int framework, as was discussed with OMVS 
in 1 9 8 3 . ^ But in fact, that i s one of the basic problems for the 
Niger Basin Authority or Kagera Basin Organization, as has been 
ascertained in the direct interviews with senior o f f i c i a l s of those 
organizations. And we can submit here that however vast the f inancial 
resources avai lable may be, there wi l l be no success with the develop-
ment programme unless a competent and stable in s t i tu t iona l framework 
is established and in place. 
Meeting the Requirements for Basin Infrastructure 
Basic infrastructure to support the management of r i ver or 
lake basins includes roads, rai lways, telecommunication f a c i l i t i e s , 
laborator ies, navigational support equipment, among others. They are 
generally akin to the ins t i tut iona l requirements and their construc-
tion and establishment i s a proper domain of the state. 
The state may, in fact, plan to establ i sh the basic i n f r a -
structure and la ter , to use various devices of rent and taxation to 
recover part of i t s investments from non-governmental or public 
commercial ent i t ies which may enjoy the use of the infrastructure. 
In fact, the state should consider that as a serious option, exempting 
only the essential social service i n s t i t u t i on s , such as hospitals and 
community water supply points. 
I I I . SOME CRITICISMS OF STATE PERFORMANCE 
This sect ion ' s principal purpose i s to ra i se a number of 
caveats to state involvement in the management of r i ver or lake basins. 
In the process, i t may point out other roles of the state not discussed 
above. Moreover, most of the points raised below are inter-re lated; 
the breakdown i s designed for emphasis and analyt ic purposes. The 
c r i t i c i sms are being posed as research questions, in order to ascertain 
ways of ameliorating them and promote the effect ive management of 
African drainage bas ins. 
Five i l l u s t r a t i v e points are raised as follows: 
Over-po l i t ic izat ion of I n s t i tu t i on s and Programmes 
Involvement of the state in any matters i s , ipso facto, 
a po l i t i ca l matter. Therefore, by actual ly accepting the state role 
in the management of r i ver or lake basins, the pol i t ica l role is 
automatically implied. In fact, the pol i t ica l element wi l l be present 
in most of the points that can be raised in th i s section. 
The problem, however, ar i ses when po l i t i ca l considerations 
supercede al l else in ins t i tut iona l and programme matters. Very par t i -
cu la r l y , the over -po l i t i c i za t ion of the i n s t i tu t i ons commences with 
the determination of personnel to be employed on the basis of pol i t ica l 
patronage to the exclusion of merits and expertise. I t i s also 
possible that those with expertise in the relevant areas may be made 
to understand that i t i s not the professional qua l i f i cat ions that have 
earned them the jobs but that they are proper c l i ent s of the patroniz-
ing po l i t i c i an s , or in the a l ternat ive, plain nepotism*. 
The c r i t i ca l question here i s one of a po l i t i c i zed appoint-
ment which is subsequently backed by po l i t i ca l protection of the employ 
ees. I t s consequence is that the appointee is aware that i t i s the 
p o l i t i c a l , consanguineous or aff inal loya l t ie s and protection, and 
not excellence in professional performance that wi l l insure the job. 
Such are the persons who courageously resort to misuse of o f f ice, un-
fa i r enrichment, misappropriation of resources, and negligence of the 
assigned re spon s i b i l i t i e s . Very often the resources of the i n s t i tu t i on 
are squandered on unnecessary or unoff ic ia l t rave l s , including maintain 
ing t ight contract with, or even performing po l i t i ca l duties for, the 
patron po l i t i c i ans at home to the neglect of the assigned headquarter 
dut ies. I t may not be a surpr i se that in such cases executives of th i s * ~ ~ — 
In th i s case, the employee would be required to belong to FBI Friends, 
Brothers or In-laws. 
kind wi l l ignore or f rustrate any assigned deputy, knowing only too 
well that a deputy might be informed and able to reveal the i r regular 
practices i f he has access to the o f f i c i a l correspondence. This 
leads to collapse of morale and apathy in the professional and support 
s ta f f , with fatal implications for the organization. 
These character i s t ics often emerge in regional organizat ions, 
whether they be drainage basin organizations or simply trade and service 
organizations where states are part ies. S im i l a r l y , they are found in 
parastatals at national level . The executive o f f i cer s act with impunity 
because they understand i t that even i f pressure resulted in . the i r 
removal, they often suffer no penalties for their offences against the 
community. To t h i s , the exceptions are extremely rare. 
In the case of the Niger Basin Authority (ABN) a great deal 
seems to be concealed behind the reported c r i t i c i sm of i t s Executive 
Secretary by the Council of Min i s ters meeting, held at Niamey on 10 and 
11 August 1984^ . The eloquent understatement reported that the meeting 
decided to create an ad hoc commission to evaluate the performance of 
"the Executive Secretary not having f u l f i l l e d the expectations of the 
member countr ies. " I t was nearly unanimously agreed that the poor per-
formance of the Executive Secretar iat had undermined c r ed i b i l i t y of ABN 
v i s - a - v i s the member states and the international f inancial i n s t i t u t i on s . 
As a consequence, f inancial contributions and donations were not forth-
coming. Perhaps a decis ive and inst ruct ive action wi l l be taken at the 
end of the review, but again, th i s depends on the role which the s tates, 
part icu lar ly that of the nat iona l i ty of the Executive Secretary, decide 
to play in the matter. I t may, in fact, vindicate the thesis stated here 
by protecting the o f f i c i a l concerned. 
The member governments of the Preferrential Trade Area for 
Eastern and Southern Afr ican States (PTA) seems to have evinced firmness 
and prudent action on what may be called the "Spendthrift A f f a i r " . The 
man who was appointed f i r s t Secretary-General of the organization 
worked for only eleven weeks by which time a meeting of the Council 
of M in i s ters was able to conclude that he "lacked the highest standards 
1 £ 
of i n teg r i t y , ef f ic iency and technical competence expected of him..." 
Audit reports of the finances were also ordered, because part of the 
accusations raised were that the Secretary-General had conducted 
himself contrary to the required standards of f ruga l i t y , thr i f tness 
and prudence. The actions that might be taken in event of confirmed 
impropriety were not stated, but he was summarily dismissed. The 
pertinent question must be, how was a person who evinces these 
character i s t ic s appointed to the job, in the f i r s t place? 
A more interest ing and unusual course of action seem to have 
been taken by three s tates , members of the West African Economic 
Community (CEAO). Three former o f f i c i a l s were reportedly taken to 
court on t r i a l on charges of embezzlement of funds while they were in 
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o f f i ce . They were no po l i t i ca l dwarfs: the main accused, Mohammed 
Diawara, a former Ivor ian Planning M in i s te r , i s supposed to have stolen 
the equivalent of US $14 mi l l i on belonging to CEAO. This he al legedly 
shared with a Senegalese who was the organ izat ion ' s Secretary-General, 
and a Malian. The three were arrested in an exceptional event during 
the October 1984 summit at Bamako and sent to be kept in custody at 
the Burkinabe cap i ta l , which houses CEAO headquarters, unti l the t r i a l s 
were to begin on March 25, 1986. 
I t i s often expected that embezzlement of that magnitude was 
actual ly encouraged by the kind of po l i t i ca l patronage the o f f i c i a l s 
enjoyed. Lessons from the CEAO experience can be elucidated only by 
the knowledge of what happened to the old patronage, in each case. 
One national-1evel instance of a decidely d isastrous programme 
in r i ver basin management, i s the Bura I r r i g a t i on Scheme in Kenya. The 
small programme was conceived in the early 1970's to sett le 60,000 people 
(5,000 famil ies) over an area of 6,700 ha. I t was to be implemented 
with a consortium loan of US $91.7 mi l l i on from the World Bank, the 
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Dutch Government and the EEC. 
On a surpr i se v i s i t to the scheme on January 21, 1986 the 
President of Kenya was r i l ed by the scheme which he cal led a disgrace. 
He found eroded i r r i ga t i on canals, abandoned p lots , poor crops, tumbled 
down and insan i tary housing, zebras grazing on i r r igated land, and 
a general a i r of desolation and decay. Some of the problems seem to 
have originated from the inception of the programme. And the President 
ordered for the dismissal of the General Manager, who was a po l i t ica l 
appointee. I t took nearly f i fteen years before that could be done and 
perhaps i t i s to be expected that some punitive action wi l l be taken 
against the top executives concerned. In any case, i f some of the 
problems were recognizable at the inception of the programme, what 
happended to the purportedly r igorous World Bank pre-investment appraisal 
machinery? Why did the Bank ride along with the d i saster for so long? 
I s i t conceivable that a commercial or other form of non-governmental 
i n s t i tu t ion could have continued to pump the money in a venture of that 
kind for nearly f i fteen years? 
Tendency Toward Pro l i ferat ion of I n s t i tu t i on s 
State a c t i v i t i e s tend to encourage pro l i ferat ion of i n s t i t u -
t ions, even where such i n s t i tu t i ons are paras i t ic on the resources of 
others. One functional l ine which could be accomplished by an ex i s t ing 
in s t i tu t ion would often be to have another i n s t i tu t i on set up for i t . 
This happens at national and international levels a l i ke. 
On the question of i r r i g a t i on , for instance, Kenya has about 
eight public agencies involved. In many provinces there are National 
I r r i ga t ion Boards, a Development Author ity, and Provincial I r r i ga t i on 
Un i t , a l l at work. Eventually, considerable resources are diss ipated 
in administrat ive overhead costs rather than operational a c t i v i t i e s . 
This i s a general syndrome which i s manifested with d i f f e r -
ent i n tens i t i e s in d i f ferent regions. In centra l , eastern and southern 
A f r i ca , there i s the Preferential Trade Area (PTA) which perhaps coin-
cides, in part, with Lusaka-MULPOC, SADCC, Gisenyi-MULPOC, Kagera Basin 
Organization, the Great Lakes Community, and the East Afr ican Develop-
ment Bank. Recently there have been arrangements to create a PTA "bank 
I t i s highly questionable here i f a l l the MULPOC are necessary for 
the development object ives. S im i l a r l y , the developmental value of the 
Great Lakes Community i s questionable within the regional context. 
Having Rwanda and Burundi keep Zaire company within the geo-pol i t ica l 
arrangement in the region might not make much sense. But, evidently, 
Kagera Basin Organization i s a v i ta l i n s t i t u t i on . Within the PTA con-
text, one might suggest the use of East Afr ican Development Bank, in 
an expanded form, as being more appropriate and e f f i c ient than sett ing 
up a new PTA Bank in Bujumbura. Further considerations could be given 
to use of ex ist ing i n s t i t u t i on s in the region because expanding such 
i n s t i tu t i on s should be economically cheaper and e f f i c ient than sett ing 
up new ones. 
In West Af r ica, a 1982 study mandated by the United Nations 
Economic Commission for Afr ica (UNECA) found that the major obstacle 
to integrat ion in the ECOWAS region was the existence and varying 
objectives of a mu l t i p l i c i t y of intergovernmental organizations in the 
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'area. The study found that there were more than t h i r t y such organ-
izat ions with some of the countries belonging to more than twenty: 
Senegal - 20; Burkina Faso (Upper Volta, at that time) - 22; Niger - 25 
And there were 16 organizations on the subject of natural resources 
management alone. 
goes to 
The effect i s that the large share 
serv ic ing the permanent secretar iats 
of 
of 
the avai lable resources 
organizat ions, which 
have no resources le f t for developmental programmes. Very soon, the 
states are unable to j u s t i f y continued use of taxpayers ' money to 
service in s t i tu t ions which have no development work to j u s t i f y tfieir 
existence. 
Only states with taxation powers and l imited accountabi l i ty 
can proceed with international i n s t i tu t i on s to that extent, espec ia l ly 
i f some of the i n s t i tu t i on s are used only to reward po l i t i ca l proteges, 
friends and re lat ives of those in power, with lurrattye sa la r ies and 
benefits. African governments wi l l want to be deliberate in keeping 
down the number of i n s t i tu t i on s and hopefully, the number of employees, 
to assure cost-effect iveness in development matters. 
Mix-up of Economic Fxiqen-cies with Po l i t i ca l Prestige in Projects 
All governments would wish to be powerful and carry some 
prestige and ostentation around and within the state i t has been 
argued that in a number of aid programmes, the goal has been for showy 
projects which are conspicuous to the public, even i f they are not 
the most socio-economically logical ventures. The United States posed 
such an argument at the time of the construction of the Aswan Dam in 
Egypt and the Tanzania-Zambia ra i l road The precise l ine i s d i f f i c u l t 
to draw and the argument i s often dismissed as blatant prejudice. But 
perhaps in some cases the argument may be ver i f iab le and only caution 
should be raised here. 
In the case of OMVS some commentators have argued that i t was 
not necessary to construct two dams:'1'1 the Manantali could have regulated 
the flow of the water permitting year-round navigation, i r r i g a t i o n , 
hydropower production as well as to prevent sa l t water intrus ion up-
stream. They conclude that i t was perhaps for the prestige of Senegal, 
v i s - a - v i s Ma l i , that, the Diama was to be constructed: the Manantali Dam 
is on the te r r i to ry of Ma l i ; Senegal was to have some one too, at Diama, 
for the prestige of the respective states. 
I t i s also argued that in i t s haste to construct the showy 
projects, the states tend to overlook such s oc i a l l y v i ta l matters as 
rigorous environmental impact assessment and the human aspects of the 
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projects with the clear consequence that the projects f a i l . 
An economic exigency which i s often overlooked in the haste 
to. construct the project i s the cost of the capital borrowed for the 
project and how i t can be repaid. The Bura I r r i ga t i on Scheme is 
c lass ica l in th is regard. The total loan was US $91.7 mi l l i on . But 
the President o f f i c i a l l y declared the project "a disgrace, a fa i lure 
and the height of mismanagement". He then concluded that the real 
losers are "the future generation of Kenyans, who wi l l go on paying 
the World Bank interest on the loan". The haste i s part ly ver i f ied 
by the fact that even the so i l qual i ty was not assessed at the beginning. 
Somehow the haste overwhelmed the World Bank too, a fact which confirms 
that th i s problem could ar i se anywhere. But i t i s not excusable. 
The financial requirements for the OMVS and KBO are clear 
from Section I I I (4) above. I f some aspects of the projects be for 
po l i t i ca l image, rather than meeting economic requirements (with the 
-investment in social services being q laar ly d i s t ingu i shed) , the 
riripl ications can be far reaching. Perhaps only a state, obl iv ious to 
canons of accountabi1ity, could proceed so reck les s l y . 
Over-Centralization of I n s t i tu t i on s 
Over-central ization seems to be the fo l l y o f state involve-
ment in drainage basin development with the most serious and far reach-
ing implications. Horror s tor ies seem to recur in most of the instances 
that have been surveyed in Af r i ca . The KBO, as a recent beginner, s t i l l 
awaits the stage of implementation and reviews to show i f i t departs 
24 from the ex i s t ing trends. 
The OMVS as a development authority is going through the 
latest attempt at implementation. But the ear l ier record of manage-
ment of the Senegal Basin underscores the f o l l y with d i s t inc t ion . 
Accounts have been given of the work by SAED, the parastatal authority 
aSenegal responsible for organizing farmers and i r r i ga t i on programmes the Senegal Valley. As recently as Apri l 1975, there were meetings 
held with the v i l l a g e r s ' Associat ion for Col lect ive Agr iculture and 
v i s i to r s from the SAED, accompanied by French agr icultura l technicians. 
The evidence from the account i s that the "experts" from 
SAED and the v i l l ager s were strangers to one another; they were not 
effectively communicating and evidently the v i l l a ge r s did not f u l l y 
understand what SAED o f f i c i a l s wanted. Nor were the v i l l age r s in -
terested in joining SAED because the role of SAED had not been c lear ly 
explained to them. The management was found to be to ta l l y i ne f f i c ient , 
to say the least. While the or ig ina l estimated cost was about US 
$13-14,000 per i r r i gated hectare, the eventual cost averaged between 
US $40,000 and US $50,000 per i r r igated hectare. 2 6 This is in stark 
contrast to the reported cost in Ma l i , where a World Bank project costs 
around US $26,000 per hectare, under Sahelian condit ions. 
The condition at the Bura I r r i ga t i on Scheme in Kenya was 
permitted to continue for about a decade. The pertinent question i s 
whether i t had to take a surpr i se helicopter v i s i t by the Head of State 
to change the trend. A summary of one of the f indings of the President 
was that: 
"The project managerial control was over central ized 
in Nairobi which resulted in major weaknesses in the 
procurement of materials, delayed reaction to the 
cr i ses on s i t e , poor f inancial and budgetary contro ls , 
and misapplication of project funds. 
The President order that the project would, henceforth, be managed 
from Bura. 
These findings are important because the record of the National I r r i g -
ation Board (NIB) suggests that very often the management was tota l ly 
insens i t ive to the woes of the farmers. Accounts from their West Kano 
project evinces per i l s and helplessness for the farmers. A sett ler 
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at the scheme wrote to the press " complaining against the NIB which 
increased the costs to the farmers, paid less for the farmer's output 
and charged inf lated prices for farm inputs. In one paragraph the 
farmers submits as follows: 
"Product iv ity has dropped. Morale i s k i l led. The families 
affected cannot dress. No education. The farmer no longer 
believes the scheme was intended for his good. The NIB has 
become a reject, and i t i s suspected to be more of a market-
ing agency for farm inputs and equipment than a development 
agency. The NIB has impressed us with i t s devotion to 
negligence and the s k i l l to frustrate and demoralize farmers". 
That i s a farmer's description of the performance of a paras-
tatal agency involved in a r i ver basin development scheme at national 
level . 
As sub-Saharan Afr ica goes into r iver and lake basin develop-
ment schemes, there is need for close assessment of what is happening 
with the schemes at national level . Nigeria i s one of the countries 
which should offer lessons because i t has eleven r iver basin authorit ies 
The record of N i ge r i a ' s National Electr ic Power Authority (NEPA) can 
give an indication. NEPA, gets i t s power from, among others, Kainji 
Dam. Although Kainj i has a capacity of 760 megawatts, the production 
level i s less than half of that. Besides, indecisiveness kept the 700 
megawatt gas-f i red stat ion at Sapele from commissioning for over one 
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year. In the end, NEPA became associated with rather unflattering 
ful l t i t l e s as "Never Expect Power Always" or "Not Even Properly Admini-
stered" . 
I t seems d i f f i c u l t to find a r iver or lake basin authority 
which has effect ively decentralized and devolved authority to the local 
level of i t s regions in order to ensure effect ive implementation of 
projects through involving the supervisors in the actual work and 
building s en s i t i v i t y and responsiveness to the needs of the farmers. 
The Lake Basin Development Authority (LBDA) in Kenya accepts, in 
pr inc iple, that i t should decentralize i t s project supervis ion and 
administration. In actual fact, the practice i s far from being 
realized. By now, the LBDA has had just over two years of actual and 
serious project implementation. I t i s expected that i t s decentral iz-
ation programme should commence in practice during the third year. 
Apart from the f o l l i e s of over-centra l izat ion outlined 
above, over-central izat ion also tends to assume that the local farmers 
are ignorant, i r respons ib le and passive ent i t ies who should simply be 
directed by the imported "experts " , l i ke machines. Very l i t t l e 
attempt i s placed on the encouragement of local i n i t i a t i v e s and in -
ventiveness by the local farmers. Nor do the over-central ized systems 
bother to mobilize local farmer organizat ions, such as cooperatives, 
as the actual agents of development. These points come out part icu lar ly 
in the 1975 SAED encounter discussed above. The spec i f ic Senegal 
s i tuat ion on the matter i s elaborated by Thayer Scudder who says that 
devolution to local levels is often correlated with higher y ie ld s and 
30 that i t increases the effectiveness of the responsible agencies. 
But devolution to the local levels and mobil ization of 
producer organizations must, of necess ity, be accompanied by a rigorous 
government role in i n s t i t u t i on building ( including t ra in ing of experts 
and farmers) and the provis ion of basic infrastructure. Granted, ex-
perience with co-operative organizations in Afr ica does not have many 
success stor ies to of fer . However, i t s h istory i s short and so long 
as spec i f ic f o l l i e s of state involvement such as po l i t i c i za t i on and low 
level of accountabi l i ty can be remedied, there i s some determination 
31 in Afr ica and examples from abroad which suggest pos i t ive prospects. 
IV. FINAL REMARKS 
The functional j u s t i f i c a t i on for state involvement in the 
management of r iver and lake basins development in Afr ica are inherent 
in the socio-economic reasons for the drainage basin focus on develop-
ment. I t i s further underscored by the established necessity for a 
comprehensive and integrated approach to the management of the u t i l i z -
ation of the water of the basin for, inter a l i a , i r r igated agr iculture, 
hydroelectric power generation, navigation, and community and industr ial 
uses of water. I t i s a lso a component of integrated development plann-
ing that the state should ensure measures to prevent negative environ-
mental impact of the ac t i v i t i e s within individual basin states or in 
terms of t ran s - te r r i to r i a l environment i n ju r ie s . 
The study has outl ined some negative practices associated 
with state involvement in r i ver and lake basin development. I t i s 
possible to indicate factors that are most forcefu l ly inimical to develop-
ment: Po l i t i c i za t i on of the in s t i tu t ions and fa i lu re by the government 
to ensure accountabi l i ty by those who are in responsible pos i t ions. 
People who know of their po l i t ica l protection tend to retain that as 
the focus of commitment and to ignore pursuit of excellence in their 
work. Consequently, they resort to abuse of o f f i ce , misappropriation, 
neglect of duties and plain pursuit of comfort. In Afr ica where a head 
of the jud ic iary has been honest enough to accept that corruption in 
his department "threatens to reach a point of disgrace and uncontrol l -
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able destruction to the system" , po l i t ica l c l iente l i sm and lack of 
accountabi l i ty in the management of the national and international 
drainage basins can prove fatal to the organizat ions. The capacity of 
tax payers to keep subs id iz ing the i ne f f i c i en t , wasteful, negligent and 
corrupt system is obviously f i n i t e . 
In fact, every drainage basin development authority should 
work on the basis of achievement targets set by their governing boards. 
m 
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T h e r e a f t e r , individual executives should retain jobs only on proof of 
hievement. This rigorous ethic could be an effect ive part of 
c c o u n t a b i l i t y , and examples ex ist elsewhere, even though not in dra in-
age basin author i t ies. For example, on Monday, Apri l 7, 1986, Wei Yung 
Wing, the chairman of the state-run China Ship Bui lding Corporation 
esigned following his company's fa i lu re to complete on schedule two 
container ships ordered by a local firm. Financial resources which 
frican states often seek from donor agencies wi l l hardly insure develo 
ment unless there is also impeccable commitment to achieve public goals 
honesty and integr i ty in the management of public resources, and 
enerally, a community-oriented enterpreneurship. 
The point i s that in order to succeed, African states must 
act firmly and ensure accountabi l i ty from their highest leve l s before 
hey can expect performance at the farmers' l eve l . In the end, most 
of the productive work should be done at the local level by the small-
scale farmers, col laborating through their organizations or through 
e local commercial enterpr ises. 
Over-central ization of inst i tut ions-and management tends to 
ad to ineff iciency, neglect and i n sen s i t i v i t y to the farmers, destruc-
on of the morale and i n i t i a t i v e of the actual producers, fa i lu re 
to stimulate the part ic ipat ion of the producers and their organizations 
in procedural and substantive ways, and eventually, the col lapse of 
the programmes in s i tuat ions where accountabi l i ty was already scanty. 
The state operations may also devolve to the local level 
n the form of autonomous but associated enterprises working as sub-
s id iar ies of the parent i n s t i t u t i on s . The autonomy of the subs id iar ies 
would cushion the subs id iar ies from the f inancial fa i lu res of the 
parent or s i s te r enterprises and, at the same time, permit the weak 
enterprises to col lapse, alone. 
The decentral ization and devolution of management to the 
local levels should be accompanied by a systematic i n s t i tu t i on bui ld-
ing to include high level t ra in ing of experts, t ra in ing of exten-
s i o n i s t s , mobil ization and education of the farmers as ind iv iduals 
and within their organizat ions, and the provis ion as well as main-
tenance of the basic inf rastructure. 
There i s no subst i tute to i n s t i t u t i on building i f the 
development programmes are to succeed. But as a requirement, the 
organization must be able to t r a i n , attract and retain the managerial 
s t a f f . I t i s not su f f i c i en t simply to t ra in : under the aegis of the 
Niger Basin Authority s ix persons had been sent for t ra in ing with 
ass istance from USAID; four of them had received master of science 
degrees by mid-1984 but none of them was employed by the Authority. 
That was also the Authority where the head of one of the four opera-
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tional departments expressed f rustrat ion at the fact that since his 
appointment in July 1981, the chief executive had not assigned him even 
a s ing le project by mid-1984. In fact, he stated that the chief 
executive had frustrated every i n i t i a t i v e he had taken to bui ld up and 
execute a project. 
I t i s submitted here that e f f i c ient and effect ive management 
of the demonstrably abundant resources of the African drainage basins 
holds a key to the resolut ion of the current African economic problems. 
This i s the case because i t would make available two factors c r i t i ca l 
to so lv ing A f r i c a ' s c r i se s : indigenous energy resources and dependable 
agr icu ltura l production. I t i s also certain that once agr icultural 
production and energy resources are ava i lab le, a number o f avenues for 
the transformation of the economic structure i s possible beginning with 
agro-based indust r ies . 
For these reasons researchers and policy-makers, part icular ly 
from Af r ica , have the challenge of f inding the formula for the eradication 
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RATIONALE FOR THE,ESTABLISHMENT OF 
INTEGRATED DRAINAGE BASIN MANAGEMENT 
By 
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Department of Geography 
Univers ity of Nairobi 
Introduction 
The development of water resources i s an essential prerequi-
s i te for the a l lev ia t ion of food shortage and energy c r i s i s in Af r ica. 
The drainage basin i s the best conceptual unit for assess ing water 
resources potential in any given region. We may define a drainage 
basin as an area of land on which the rain that f a l l s i s collected into 
r i l l s , r i v u l e t s , streams and f i n a l l y into a s ing le r i ver outlet that 
jo ins a larger t r ibutary or flows into a reservoi r . The major dra in-
age basins are, however by their nature, international because they 
transcend national boundaries. The s ize of a drainage basin may vary 
from a few square kilometers to several thousands of square kilometers 
as the N i le , Congo and Amazon basins. 
I t i s obvious that the unity of a drainage basin simply is 
the co l lect ion of water over the catchment and i t s flow through one 
mouth into a reservo i r . In other words, the waters within the geog-
raphical area of a part icular basin constitute a c r i t i c a l and, therefore, 
a most useful conceptual unit for establ i sh ing a legal regime and for 
organising co-operation and col laboration for land and water resources 
development, u t i l i s a t i o n and conservation (cf . Sauto - Maior, 1975). 
The United Nat ion ' s General Assembly observed in 1970 that 
the biophysical character i s t ics of a r iver basin tend to form a re la t i ve l y 
cohesive ecological system and therefore, i s one of the units suitable 
for planning. Such a planning typology i s bas ica l ly and es sent ia l l y 
integrated. I t requires alot of environmental as well as socio-economic 
data. 
The drainage basin i s a suitable conceptual unit because i t 
constitutes a dynamic system in which a l l environmental parameters may 
be measured and evaluated. The environmental inputs into a drainage 
basin include the sun ' s insolat ion which is the primary dr iv ing force 
for al l te r res t r i a l systems. The inso lat ion causes wind movement, 
evaporation and r a i n f a l l . These combine to create a biophysical environ-
ment which plants and animals l i ve in, as well as interact with and 
transform. The outputs from the drainage basin, on the other hand, 
include water in the form of runoff into the r i v e r s , vapour from tran-
spirat ion of plants, and sediment from the earth ' s surface. Such an 
analys is of inputs and outputs makes i t possible to produce an inventory 
of the water resources of a r i ver basin as well as analyze the environ-
mental impacts of any form of development within the basin. 
River basin planning and development can be rather complex. 
An integrated r iver basin development, besides being an evaluation of 
both surface and ground water resources, is a survey of a l l the natural 
resources of the basin. These natural resources include land, human 
resources, animal resources, economic, social and environmental conditions. 
Because these resources are interrelated, a mu l t i -d i s c ip l i na ry approach 
i s essential to achieve integrated r iver development. The planning 
process and policy formulations become even more complex i f the r iver 
basin i s an international one. Inspite of some of the d i f f i c u l t i e s 
that may come as a resu l t of lack of coordination and po l i t i ca l good-
wil l amongst the r ipar ian states, the resu l t ing benefits tend to out-
weight the problems. Many r i ve r basins in Afr ica transcend more than 
one state and th i s warrants a regional approach to the development of 
water resources. I t i s imperative therefore to evaluate the character-
i s t i c s of water resources in Afr ica in order to assess the benefits 
that wi l l accrue from harmonious and integrated water development plann-
ing. 
Afr ica i s known to have vast resources for social and economic 
development. Presently economic development strategies need to be tied 
with environmental pol icy because as states develop, the through-puts 
"of development, including i ndu s t r i a l , agr icultura l and municipal wastes, 
begin to accumulate in the environment. The problem becomes complex 
in a s i tuat ion where no pol lut ion standards ex i s t . This i s the case 
with many developing countr ies. The problem may be aggrevated by the 
fact that many states discharge their eff luents into the r i ver s with 
minimal treatment. Moreover, the administration of pol lut ion control 
measures becomes very d i f f i c u l t for international r i ver s (see for 
example C.E.Q., 1980). Integrated basin planning becomes a very impor-
tant tool for coordinating and so lv ing grievances that may ar i se from 
effluents discharged by upstream r ipar ian states. 
I t i s important to mention from the outset that the use of 
a drainage basin as a tool for planning may be l imi t ing in some cases 
and strenuous in others. The concept of a drainage basin as a region 
for planning may be l imi t ing i f the basin i s small and hence the 
development of resources may suffer from diseconomies of scale. On the 
extreme end of the st ick there have been some r iver basins, for example, 
the Mekong River Bas in, where planning and implementation strategies 
have led away from optimum u t i l i s a t i o n of water to an emphasis on 
regional economic development. The Lake Basin Development Authority 
in Kenya, unfortunately, may be approaching the stage of becoming a 
mega-basin in which economies of scale, in terms of both administration 
and production, may begin to have diminishing returns. 
Some Observations on the Water Resources of Afr ica. 
Afr ica l i e s about 40° north and south of the equator. The 
annual average ra in fa l l i s about 686 mm which i s the lowest of a l l the 
continents in the world. The evaporation rate i s also higher in Afr ica 
than in a l l other continents except South America. After the rain 
f a l l s , some rainwater i n f i l t r a t e s into the ground, some evaporates 
back to the atmosphere and the rest runs o f f in the form of floods and 
flows in r i ve r s . The percent runoff of ra in fa l l i s a measure of the 
surface water avai lable for use and i t i s the lowest. About 77% of 
ra in fa l l i s either evaporated or runs of f as f lash floods which not 
only k i l l many people,at times, but often destroy property in many 
parts of Af r ica. 
I t i s th i s geographical as well as seasonal var iat ion in 
ra in fa l l that i s responsible for drought and food shortage and lack of 
development. But i t i s not su f f i c ient to bemoan lack of water because 
Afr ica has, besides other natural resources, more land than surface 
water resources. I t i s , therefore, imperative that i r r i ga t i on and 
appropriate water management methods be applied for the benefit of the 
inhabitants of the drainage basins. 
Table 1. Water Resources of Afr ica Compared to the World. 
Continent Area Precip i tat ion Total Evaporation Coefficient 
(Mi l l ion Sq km) (mm.) runoff 
(mm.) 
(mm.) of runoff 
Afr ica 30.3 686 139 547 0.23 
Asia 45.0 726 293 433 0.40 
Aust ra l ia 8.7 736 226 510 0.31 
Europe 9.8 734 319 415 0.43 
North America 20.7 670 287 283 0.31 
South America 17.8 1648 533 1068 0.35 
The World 132.3 834 294 540 0.36 
Source: United Nations, E/CN.l4/NRD/WR/l, 1976. 
In the past, water was thought to be a g i f t of nature. In 
Kenya for example, severe droughts that la s t nine or more months in a 
year cover nearly two-thirds of the total area of the country every 
five years. In these drought-prone areas, surface water resources are 
limited because of loss by rapid runoff from f lash floods and evapor-
ation. The development of both natural and human resources in the 
drought-prone areas depends on whether conjunctive water use planning 
can be adopted. Conjunctive water use i s a planning concept in which 
both surface and ground water resources are evaluated, planned and 
developed. Since the use of surface water wi l l l i k e l y cause a deter ior -
ation of ground water or vice versa, planning of total water resources 
in a drainage basin i s imperative. 
An evaluation of total water resources requires knowledge of 
the hydrological cycle of which some of the processes are l i t t l e known. 
Moreover, in an integrated development planning, social-economic 
parameters must be known because the purpose of development i s to 
improve the standard of l i v i n g of the people. In any case, soc io -
economic factors , which are complex to study, should not d i s t rac t us 
from proceeding with development, assuming technological and engineer-
ing capab i l i t ie s are avai lable. 
Social Interests in Water Resources 
Water i s valued by man in many ways. There are nearly twenty 
principal uses of water of which some extract water from i t s source, 
some use i t in-stream while others use water on- s i te . The main on-s i te 
water use i s in forestry and also in swampland areas. However, there 
is a need to find a functional l ink between water uses and water 
a va i l ab i l i t y . Presently water uses are given in social and economic 
terms and also by t e r r i t o r i a l structures of public administrat ion. On 
the other hand water a v a i l a b i l i t y i s quantified in hydrological terms 
and can only be related to r i ver basins or ground-water basins. 
These d i f f i c u l t i e s in 
by introducing a third variable 
accounting for water use 
- the population factor. 
are overcome 
The population 
factor represents the interests of the society. The major social i n -
terests in water resources may be categorised according to the dominance 
of eco log ica l ly or technological ly oriented development. The u t i l i z -
ation of hydrological potentials include economic u t i l i z a t i o n of water 
for agr icu l ture, forest ry, hydropower, industry and others as well as 
the use of water for social welfare. The ecological uses of water in -
clude recreation, settlement as well as cultural and landscape aesthetic 
values. 
The demands of technology-oriented development includes dra in-
age. and flood control for the needs of the population and settlements. 
The demands also relate to how the needs, such as water for domestic use, 
drainage and protection against floods as well as water qua l i ty , affect 
the population and settlements. The needs connected with production 
are related to water for industry, i r r i g a t i on , transportat ion, disposal 
of used waters and wastes. 
Afr ica i s not in short supply of such needs because of i t s 
h i s tor ica l background and as a resu l t of i t s geographical locat ion. 
The d iscuss ion that follows ident i f ie s in a broad manner, some principles 
and practices of drainage basin management and the problems that Afr ica 
faces in planning and developing r i ver drainage basins. 
Integrated Drainage Basin Management. 
The main issues facing Afr ica are many and crucial but sur-
mountable. As a resu l t of the recent drought food secur i ty ranks very 
high on the agenda of many nations. I t i s known that Afr ica i s the only 
continent which i s unable to feed i t s people. But the problem of food 
secur i ty i s made complex because of the interre lat ionsh ips between 
environmental and socio-economic factors that have hampered development 
and resulted in environmental degradation in general. 
Closely related to food secur i ty i s the energy c r i s i s that 
started in 1973 after the o i l embargo by the Arab o i l producting count-
r ie s . Although the embargo was not aimed at affect ing Afr ican s tates , 
they were the worst hit by escalating o i l prices and decreasing 
foreign exchange earnings because of their economic structures and 
technological dependence on the western nations. 
Other resource development issues relate to lack of environ-
mental data. This hinders proper assessment of resources and evaluation 
of a lternat ive resource uses. Before integrated development planning 
i s undertaken an enormous amount of data i s required. As a matter of 
fact, making decisions using appropriate data i s the only item that 
separates planned development from economic growth. Such planned develop 
ments are based on sound envirormental data and appropriate technology. 
I t i s important to note that there are two types of technical inform-
ation required for sound planning. One i s the technical information 
that i s avai lable but i s not adaptive to development needs or able to 
solve the problems facing Afr ican states. The second type pertains to 
social and economic problems that have to be researched in order to 
understand the social dynamics that hinder development in some communi-
t ies and not others. Both types of information are presently not 
avai lable and more research i s needed in order to improve the s i tuat ion . 
The need for integrated watershed management, therefore, must 
address the questions related to food production and environmental manage 
ment. One of the main questions i s to find out what combinations of 
management and conservation practices need to be applied to increase 
crop production and at the same time gain greater control over the 
drainage basin. Because any type of land use w i l l , in the short-run, 
undergo some form of degradation, i t may be necessary to establ i sh the 
tolerable level of management-induced land degradation in any drainage 
bas in. Such questions are important in an integrated development because 
the use of one kind of resource within the basin wi l l affect or influence 
the rate of use in another. 
In an attempt to answer some of these questions, we shal l 
d iscuss some comparisons of technical information on pr inc ip les of in -
tegrated drainage basin management that are avai lable for practice and 
the problems of adjusting such pr inciples for use in tropical A f r i ca . 
Integrated Drainage Basin Management 
Drainage basin management i s concerned with estab l i sh ing 
management control over r a i n f a l l water - and par t i cu la r l y control over 
water during impact with the ear th ' s surface - i n f i l t r a t i o n into s o i l , 
and drainage from upslope s o i l s to downslope stream and r i ver channels. 
The key word i s control. However, both the ra in fa l l volume and intens i ty 
cannot be controlled by any form of management techniques. 
As discussed ea r l i e r , any form of landuse wi l l destabi l ize 
the ecological dynamics of the drainage basin. I f one decides that 
the basin should not be destabi l ized, then the catchment must be pre-
served. The impact of human a c t i v i t i e s on the drainage causes, i n -
var iably and at d i f ferent levels of use, flooding and sediment discharge 
into the streams and affects dry season flow in lower parts of the 
watershed. Under such circumstances when land use intens i ty must in -
crease in order to ra ise agr icu l tura l production, the solut ion to environ-
mental degradation revolves around how to pract ica l l y and acceptably 
reduce so i l erosion and runoff within the drainage basin. 
In many cases we are tempted to use technical information 
pn pr inciples and practices of drainage basin management from research 
done in temperate lat i tudes. Such information i s not appropriate because 
of the differences in physiography, the tropical location of the con-
tinent and the socio-economic status of the farmers in temperate lat i tudes. 
The technical information on drainage basin management in 
temperate countries i s inappropriate because the practices have been 
developed for gentle slopes ( less than 20% and in areas of low ra in fa l l 
intens i ty. The ra i n fa l l intens i ty in tropical Afr ica can be 10 to 20 
times greater than in temperate lat i tudes and such in tens i t ie s cause so i l 
erosion and f looding. For these reasons the rate of so i l erosion and 
soi l development cannot be the same when the temperate and tropical 
weather conditions are compared. 
The other difference between temperate and tropical landuse 
relates to farm systems. The farmers in temperate lat i tudes are r e l -
at ive ly well-informed, general ly have large individual landholdings and 
low population pressures on the avai lable land. The converse i s true 
in Afr ica where, as a resu l t of population pressure and i n a v a i l a b i l i t y 
of employment in urban areas, the smal1-holdings have been re-divided 
into uneconomically small her holdings. 
The socio-economic conditions of farmers in temperate l a t i -
tudes are d i f ferent from those of farmers in A f r i ca . The farmers in 
temperate lat i tutdes have re l a t i ve l y higher returns on the i r farm 
investment. The high returns coupled with the read i ly avai lable credit 
and f inancial support as well as ef fect ive extension services make i t 
possible to invest in detailed conservation techniques. 
Principal Areas of Research in Drainage Basin Management 
In the foregoing i t has been discussed that technical inform-
ation that i s based on research done in temperate lat i tudes i s inapprop-
r iate for appl icat ion in tropical Af r ica. Besides the problem of approp-
r iateness , there i s the fundamental question of lack of data for integ-
rated and comprehensive development planning of drainage bas ins. We 
may tackle these issues under f ive sub-headings, namely co l lect ion of 
long-term hydrometeorological data, study of biophysical processes, 
design management based on adaptive research, management of steep lands 
and the need for information dissemination and public education. 
There i s a compelling need to carry out hydrometeorological 
surveys both at national and regional leve l s . Such data types should 
be on s o i l s , water, landuse and the geomorphology of the drainage 
basin. I t i s known that landuse plans and conservation strategies 
must be included at an early stage in any comprehensive and integrated 
development planning. In cases where such data are unavailable, planners 
wi l l not be able to provide sensible and defensible project p r i o r i t i e s . 
The col lect ion of data may be accompanied by an evaluation 
of biophysical processes and technological, social and economic consider-
ations. The main purpose of development i s to improve the standard of 
l i v i n g of the people within the basin. I t is commendable to s o l i c i t 
their part ic ipat ion on the developnent of the basin at an early stage. 
In many African countries data are in su f f i c ient for integrated 
and comprehensive development planning. However, the development process 
cannot be retarded while data are being gathered. Instead, development 
may proceed but the management thereafter wi l l need to be based on 
adaptive research. Adaptive research takes advantage of information 
that i s already ava i lab le, be i t from the local people or from previous 
preliminary studies. Such information may be used to adapt management 
techniques to local condit ions. For the success of such programmes, 
mu l t i -d i s c ip l i na ry and mult i -sectoral approaches may be adopted. However 
even i f the results from adaptive research f a i l s to solve the problem 
at hand, the advantage is that i t points out that basic research must 
be carr ied out. 
Research pertaining to the management o f steep lands needs 
to be a p r i o r i t y in many countr ies. A recent workshop on the geo-
ecology of Afr ican mountains indicated that steep lands of Afr ica 
have not only been preferred for settlement purposes because of their 
cool and humid climates but also for their strategic location during 
wars and limited diseases vectors (Krhoda, 1986a). Unlike the temperate 
l a t i tudes , steep lands support a large farming population. Moreover, 
there has been continuous interaction between the mountains and the low 
lands (see for example Krhoda, 1986(a)). 
Many development projects in developing countries are started 
usual ly with l i t t l e information. In the preceeding d i scuss ion, i t was 
suggested that inadequate data need not hinder the progress of develop-
ment planning. However, in a l l cases of such development s t ra teg ies , 
a mechanism for monitoring the functioning of the development programme 
need to be bu i l t within the drainage basin. Research which wi l l form 
the basis of land use change such as that done by Pereira (1973) and 
his colleagues at the East Afr ican Agr icultural and Forest Organization 
in Kericho and Aberdare forest are very important. This part icular 
study dealt with the impact of clearing forests for agr icu l tura l produc 
tion on the hydrological cycle and sediment production. 
The f inal area of research i s the need for information d i s -
semination and education to accompany drainage basin development plann-
ing. Information and education needs may be directed to f i ve groups 
of persons. F i r s t , information needs to be given to land users , for 
they are the ones who determine the success or f a i l u re of a management 
system. Extension workers, senior managers and policy makers and the 
s c i en t i f i c community also need to be informed and educated on the 
intentions of the development project. But when al l these have been 
completed the pred ic tab i l i t y of the management practices s t i l l depends 
on the continuous co l lect ion of data, updating programmes of action and 
improving the model parameters. 
Conclusion. 
The drainage basin i s an important concept and region for 
organiz ing, planning and developing natural resources. Although the 
unity of any drainage basin i s based on water, the cent ra l i ty of the 
role of water resource development on the overall general development 
of any region may not be underscored. For th i s reason the exploitat ion 
of natural resources of a region may be organized around the develop-
ment and management of water resources. This new perspective of 
resource development has been reinforced by the need to consider a l l 
environmental inputs in every development project. I t has been argued 
that the drainage basin i s one of the concepts that may be used in 
co l lect ing environmental data and modelling impacts of development. 
The major drainage basins in Afr ica are internat ional . 
Because of t h i s , such drainage basins may be used for sett ing legal 
and s c i en t i f i c regimes for cooperation and col laborat ion in development 
a c t i v i t i e s . I t i s evident that Afr ican states have s imi lar problems 
of development, and these problems centre on food secur i ty and energy 
and environmental degradation. Some of these problems are associated 
with the need to design and operat ional ise an integrated development 
strategy. I t i s to th i s end that the international drainage basin 
organizations wi l l benefit from economies of scale and comparative 
advantages amongst member s tates. 
The international drainage basin organization need to con-
s ider the impact of rapid population growth on both the standard of 
l i v i n g of the people and on the environment. Because of the rapid 
increase of population, the extent of forest zones has decreased, and 
farming has extended into steep slopes and to f rag i l e semi-arid and 
ar id ecological zones. While th i s i s taking place, there i s l i t t l e 
quantitative data on the impact of landuse on the tropical environment. 
Although conservation practices on steep slopes and spec i f i c farm and 
forestry practices have been undertaken, there appears to be no 
quantitative assessment of their effect iveness. Much data, however, 
ex i s t s from the temperate lat i tutdes which needs to be adapted for use 
in tropical lands. 
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There i s a need for adaptive research to improve on technolo-
gies and test f indings of research from temperate lat i tutdes for our 
use in tropical areas. The co l lect ion of hydrometeorological data 
may be j u s t i f i ed by the need to design an integrated and comprehensive 
development strategy. From such data i t wi l l be possible to understand 
the biophysical processes and their comparison with the rates in tempe-
rate lat i tudes. The impact of high tropical in so lat ion, evaporation 
and temperatures on the biophysical processes need to be ident i f ied and 
harnessed for the development of the region. When al l th i s has been 
done such information needs to be disseminated to land users and managers 
for implementation. 
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REASONS FOR THE CHOICE OF PROJECTS IN THE 
KAGERA BASIN ORGANIZATION 
by 
Enos R. Tiharuhondi 
Kagera Basin Organization 
THE ORGANIZATION'S HISTORICAL BACKGROUND 
The need for cooperation and coordination in planning for 
the optimal development of the Kagera River Basin became apparent in 
1968. This was after several consultat ive meetings between represent-
atives of the Governments of Burundi,Rwanda, Tanzania and Uganda. 
The goal was to devise the most appropriate and rational use of the 
water and land resources. 
A Technical Committee was set up at Bukoba, Tanzania in 1971 
to s ta r t the i n i t i a l project with the United Nations Development Prog-
ramme as the Executive Agency. The Technical Committee was to serve 
as Counterpart Agency for the part ic ipat ing three Governments of Burundi, 
Rwanda and Tanzania in the execution of the project. 
By June 1976, several development studies had been carr ied 
out. The Technical Committee unanimously endorsed the transfer of 
project headquarters from Bukoba to K iga l i - which was effected in 
November 1976. The following year (1977) a text of the agreement for 
the establishment of the Organization for the Management and Develop-
ment of the Kagera River Basin was drawn up. The agreement was signed 
by the three heads of state at Rusumo, on August 24th 1977. After 
r a t i f i c a t i on i t came into force on February 5th 1978. Uganda joined 
the Organization in May 1981. 
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The r a t i f i c a t i on of the Agreement established and inst i tuted 
the Organization for the Management and Development of the Kagera River 
Bas in, or Kagera Basin Organization (KBO), whose objectives were to 
deal with a l l questions re la t i ve to the a c t i v i t i e s to be carried out 
in the Kagera River Bas in, notably: 
(a) Water and hydropower resources development; 
(b) Furnishing water and water-related services for mining and indust-
r i a l operations, and potable water supplies for other needs; 
(c) Agr iculture and l ivestock development, forestry and land reclam-
ation; 
(d) Mineral exploration and explo itat ion; 
(e) Disease and pest contro l ; 
( f ) Transport and communications; 
(g) Trade; 
(h) Tourism; 
( i ) W i ld l i fe conservation and development; 
(j) F isher ies and aquacultural development; 
(k) Industr ia l development, including f e r t i l i z e r production, and 
exploration and exploitat ion o f peat; 
(1) Environmental protection. 
SOCIO-ECONOMIC FACTORS IN THE BASIN 
2 
The Basin occupies 59,800 km distr ibuted among Burundi, 
Rwanda, Tanzania and Uganda as fol lows: 
Area in the % of Kagera 
Country Basin (km2) Basin 
Burundi 13,300 22 
Rwanda 19,900 33 
Tanzania 20,800 35 
Uganda 5,800 10 
Total 59,800 100 
The Member States of KBO belong to the poorest countries in Af r i ca , 
with a GDP of about $250 per annum. About 90% of the population in 
the Basin area resides in rural areas and i s engaged in subsistence 
agr icu l ture. Most o f the active population i s under-employed or un-
employed, leading to surplus labour in the region. This trend i s l i ke l y 
to remain, i t wi l l take time to develop industr ia l or te r t i a ry a c t i v i -
t ies which could absorb a l l job seekers. 
The economy of the basin area i s based on agr icu l ture. The 
agr icu l tura l sector, l i ke other basic sectors such as transport and 
energy, suf fers from underdevelopment as a resu l t of the landlocked 
nature of the area and the lack of transport f a c i l i t i e s . These const-
ra ints in turn prevent the development of other important sectors. I t 
i s for th i s reason that a l l developments within the basin must be con-
centrated on these three key sectors, to be supplemented by other 
a c t i v i t i e s , such as industr ia l development. 
REASONS FOR CHOICE OF DEVELOPMENT PROJECTS 
Ar t i c le 2 of the Agreement for the establishment of KBO l i s t s 
a wide array of areas in which management and development a c t i v i t i e s 
must be carried out in the Basin. However, with the l imited resources 
of the member states and in order to attain i t s short and long-term 
object ives, the Organization drew up an Action Programme. This Prog-
ramme contains only four sectors in which p r i o r i t y projects are 
currently being undertaken: transport and communications, energy, 
agr icu l ture, and information and t ra in ing (see Appendix 1). 
Since the p r i o r i t i e s of the member states are not necessari ly 
the same, KBO's action programme is a compromise one. While i t recog-
nizes the member's p r i o r i t i e s , i t takes into account the provis ions of 
the Agreement which requires equitable d i s t r ibut ion of projects between 
the Member States. 
While a current l i s t of KBO's projects i s shown in Appendix 
1, the reasons and objectives for select ing those projects from the 
four p r i o r i t y sectors are given below. 
(a) TRANSPORT AND COMMUNICATIONS 
Railway: The region i s landlocked and transportation l inks 
with the outside world are long, complicated and expensive. The region 
i s situated more than 1,000 km from the Indian Ocean and the present 
freight costs from the ocean to centres in Burundi and Rwanda are pro-
h ib i t i ve ly high, and r i s i n g . This external surface transport i s slow 
and commonly involves two or three modes with the attendant rehandling 
and frequent p i l ferages. Thus, the goal for external transport develop 
ment i s to reduce the i so la t i on of the region, espec ia l ly Burundi and 
Rwanda, by providing a l ternat ive outlet routes to the ocean. 
The proposed railway would traverse r i ch agr icu ltura l land 
which had lacked ful l agr icu ltura l exploitat ion due to inadequate trans 
port. The spur from Rusumo (Rwanda) to Gitega (Burundi) would serve 
the coffee growing areas of Burundi and the r ich nickel deposits of 
south-east Burundi at Musongati. 
A strong argunent can be made for connecting the proposed 
railway to Lake V ic to r ia . By connecting to Kemondo Bay on the western 
shores of Lake V i c to r i a , t r a f f i c would have three possible routes: 
the f i r s t through Kabale (Uganda) to Mombasa (Kenya); the second to 
Musoma and on to Tanga; and the third to Mwanza and on to Dar es Salaam 
via Tabora, all in Tanzania. 
Roads: The main urban centres in the Kagera basin are l inked 
by all-weather roads. However, the ex i s t ing internal roads are mainly 
earth and gravel and are generally in a poor state of maintenance. 
I t i s estimated that under favourable condit ions, internal road t r a f f i c 
wi l l increase four times between 1975 and the year 2000. The volume 
of exports and imports between the basin, and the Indian Ocean ports 
also i s expected to increase fourfold during the same period (from 
260,000 tons in 1975 to over one mi l l i on tons by the year 2000). 
Therefore, the road improvements planned by the organiz-
ation are aimed at handling the increasing t r a f f i c and f re ight . These 
improvements are at d i f ferent stages of progress, i . e . i dent i f i ca t i on , 
f e a s i b i l i t y and implementation. 
Telecommunications: The i s o l a t i on and costs imposed by long 
transportat ion distances are also reflected in the telecommunications 
f i e l d . Up to now, communications between K iga l i and Dar es Salaam, 
for example, have depended on European c i r cu i t s located 10,000 km away. 
S im i l a r l y , a telegram from K iga l i has had to be relayed to B rus se l s , 
Belgium before reaching Dar es Salaam. 
I t i s essent ia l that communications between the main centres 
within and between neighbouring States be improved in order to enhance 
and f a c i l i t a t e their socio-economic and po l i t i ca l re la t ionsh ips . 
Final preparations are now underway for the i n s t a l l a t i on of high capacity 
microwave l i nk s to form a complete c i r cu i t by jo in ing the new and 
ex i s t i ng stat ions within and between the Member States of KBO. Each 
s tat ion wi l l be capable of handling 960 voice channels and one te le -
v i s ion transmiss ion. 
(b) ENERGY 
The Kagera Basin region i s landlocked and does not produce 
any hydrocarbons. I t imports a l l of i t s requirements for o i l and o i l -
based der i vat i ves . The average annual expenditure on these imports 
represents an important portion of the total imports. Yet the price of 
petrol and petroleum by-products i s increasing each year, outside the 
control of the basin countr ies. Energy needs are expected to grow as 
well, as a function of the economic growth of the region. Increas ing ly 
large amounts wil l be required for i r r i g a t i o n , mining and domestic 
water pumping. 
I t i s inevitable that the countries wi l l be unable to meet 
their petroleum b i l l s in the near future. Therefore, i t i s advisable 
to replace most of the thermal power stat ions by hydropower which i s 
a cheap, renewable and guaranteed form of energy. Hydropower i s the 
only resource known with certainty to be avai lable in s u f f i c i en t l y 
large amounts for the energy needs o f the region. Altogether, 6,200 
GWh/year of potential hydropower has been ident i f ied in the region, 
which provides a pos i t ive opportunity for the development of the basin 
up to the year 2000. A p r i o r i t y s i t e i s Rusumo Fa l l s where, with a 
gate dam at 1325 meters above sea leve l , a total of 403 GWh of energy 
would be produced every year. 
(c) AGRICULTURE 
Crops and Livestock: Burundi and Rwanda are the most densely 
populated countries in Afr ica with 150 and 180 persons per km*" (1980), 
respectively. The high demographic pressure on the land has been the 
main cause of over -cu l t ivat ion, overgrazing, deforestation and serious 
soi l erosion. The unava i l ab i l i t y of suitable new lands for a g r i c u l -
ture has led to encroachment by the population on mountain forest s . 
The result ing deforestation of watersheds i s leading to serious erosion, 
s i l t i n g of r i ver s and general deterioration of the environment. Fallow 
land and land reserved for pastures has s teadi ly decreased to the 
extent that competing needs for crop land has made catt le ra i s ing a 
hazardous undertaking. In the long-run, th i s wi l l resu l t in a short-
age of animal protein. The shortage of land and absence of industr ia l 
or te r t ia ry a c t i v i t i e s in the rural areas have resulted in much of 
the active population remaining underemployed or unemployed. This has 
resulted in a tendency for the young to d r i f t into the few towns, 
seeking the few gainful employment opportunit ies which ex i s t . 
In the parts o f the basin within Tanzania and Uganda, the 
uneven d i s t r ibut ion of r a in fa l l has forced the greater part of the 
population to be concentrated in well watered areas, leaving large 
stretches of marginal areas unuti l ized for farming. In the h i l l y areas 
of northern Rwanda and south-western Uganda, local inhabitants inhabit 
the slopes of the h i l l s . They intens ive ly cu lt ivate the low-lying 
and i l l - d ra ined swamps for only short periods of the year when the 
swamps are not flooded. 
In l i gh t of the above, i t i s clear that development planning 
must be based on a survival strategy which gives highest p r i o r i t y to 
the achievement and maintenance of se l f - su f f i c i ency in food, and i s 
in l ine with the ever increasing population of the region. This has 
to be done by improving upon the current low levels of output from 
ex i s t ing plots and by putting additional land, l i ke swamps, into 
production. Some of KBO's planned agr icultura l projects are intended 
to j u s t i f y , take advantage of or u t i l i z e KBO projects in hydropower, 
r a i l and road transport. The hydro-agricultural works in Cuvette de 
Rusumo (Rwanda), on the other hand, i s for the resettlement of persons 
who wi l l be displaced by inundation caused by back water, when the 
Rusumo Fa l l s dam has been constructed. 
Tsetse Fly Control: The economy of the region i s based on 
the agr icu ltura l sector, involving about 90% of the population. How-
ever, 6,000 km of land are infested with the tsetse f l y , which rep-
resents a major obstacle to the development of animal production and 
land u t i l i s a t i o n . The prevalence of tsetse f l y enta i l s catt le l o s se s , 
and negatively affects nutr i t ion and the general welfare of the popul-
at ion. For example, cases o f sleeping sickness have been detected 
among the population bordering the infested areas. Consequently, low 
production due to poor health of catt le obl iges the member states to 
import milk and meat, which requires foreign currency. 
The tse tse f l y d i s t r ibut ion i s not l imited by national 
boundaries and i t s eradication, and hence the control of trypanosomiasis, 
can only be ef fect ive ly achieved by a jo int and s t r i c t l y coordinated 
effort. This must not only include the KBO member s tates , but also 
the neighbouring countries which are also part of the tsetse- infested 
belt. 
Afforestat ion: In the KBO region, wood i s the most exten-
s ive ly used form of energy, espec ia l ly for heating. Unfortunately, i t 
has been overut i l i zed and forested areas are dwindling. In addit ion, 
wood has been extracted for construction and fuel with complete d i s -
regard of the other roles of forests . These roles include contro l l ing 
water and wind erosion, protecting underground water reserves, main-
taining the hydrological cycle and preserving habitats for w i l d l i f e . 
The combination of t r ee - f e l l i n g , overgrazing and the i nd i s -
criminate clearing and burning of bush to extend cu l t i vat ion have 
resulted in serious ecological and environmental degradation. The KBO 
afforestation programme is aimed at re-establ i sh ing the ecological 
balance in the region and to ensure the supply of firewood and timber 
for construction and other uses. Another strategy i s , of course, that 
a cheap and renewable form of energy must be established in the face 
of the ever increasing cost of fuel o i l and i t s transportation and 
unguaranteed suppl ies. 
(d) INFORMATION AND TRAINING 
The development of human resources i s a major condition 
governing general development. Training of technical cadres, and 
education and tra in ing of the farming population are necessary pre-
requis ites for the successful implementation of any development prog-
ramme. 
Like in most of the developing countr ies, there i s a large 
shortage of trained personnel in the member states of KBO. To carry 
out the development programmes enumerated above, the Organization wi l l 
require well trained personnel who w i l l , whenever poss ible, receive 
additional t ra in ing in technical and supervisory f i e l d s . 
Previously, KBO secretar iat personnel were trained abroad 
on short courses (seminars or workshops) and for longer periods for 
the bachelor ' s or master ' s degrees. Recently, in-country short courses 
were started, involving both the secretar iat and member state profes-
sional s t a f f . Furthermore, the planned Polytechnic In s t i tu te at Gitega 
in Burundi and the Documentation Centre at the KBO headquarters in 
K i g a l i , wi l l provide t ra in ing which wi l l servo and benefit the entire 
region. 
SUMMARY 
The Kagera Basin Organization was formed by Burundi, Rwanda, 
Tanzania and Uganda in order to develop the bas in ' s resources by a jo int 
and s t r i c t l y coordinated e f for t . The basin region i s landlocked and 
has some of the highest population dens it ies in the continent. The 
economy i s large ly agr icu l tura l ly -based and underdeveloped. 
A long l i s t of sectors requir ing development was drawn up 
when the Organization was formed. Because of l imited resources and 
in order to be more effect ive, only four p r i o r i t y areas were selected 
in which various regional projects are currently being undertaken. 
Their objectives are to remove barr iers which make the region an en-
clave; to provide l oca l l y ava i lab le , cheaper and renewable forms of 
energy; to preserve the environment; and to control disease and increase 
food production to match the ever increasing human population. 
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Appendix I 
THE OBJECTIVES OF KBO* 
The objectives of the Organization i s to deal with a l l questions 
re la t i ve to the a c t i v i t i e s to be carr ied out in the Kagera River 
Basin, notably: 
(a) Water and hydropower resources development; 
(b) The furnishing of water and water-related services for mining and 
industr ia l operations, potable water suppl ies for other needs; 
(c) Agr iculture and l ivestock development, forestry and land reclam-
at ion; 
(d) Mineral exploration and explo i tat ion; 
(e) Disease and pest contro l ; 
(f) Transport and Communications; 
(g) Trade; 
(h) Tourism; 
( i ) W i ld l i f e conservation and development; 
( j ) F isher ies and aquacultural development; 
(k) Industr ia l development including f e r t i l i z e r production, exploration 
and exploitat ion of peat; 
(1) Environmental protection. 
PRIORITY SECTORS OF KBO's DEVELOPMENT PROGRAMME** 
In order to atta in i t s short and long term object ives, the Organization 
plans to carry out an action programme whose sectoral a c t i v i t i e s are 
set forth in the present document. 
In part icu lar , the Commission attaches p r i o r i t y to the following 
sectors : -
(1) Transport and communications 
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(2) Energy 
(3) Agr iculture 
(4) Training. 
CURRENT PRIORITY PROJECTS IN KBO'S DEVELOPMENT PROGRAMME*** 
1. Transport and Communications 
(a) Railway (1st Stage) 
Kemondo Bay - Rusumo Fal l s in Tanzania 
Rusumo Fal l s - A penetration l ine into Rwanda 
Rusumo Fal l s - A penetration l ine into Burundi 
Improvement of the Jinja Ferry Terminal in Uganda. 
Railway (2nd Stage) 
From end of f i r s t penetration l ine to K i ga l i (R) 
From end of second penetration l ine to Gitega (B) 
Bihanga - Kabale.- Muko (U). 
(b) Roads 
Gitega - Muyinga - Kobero (B) 
Kobero - Rulenge - Nyakahura - Rusumo/Isaka Road 
Lusahunga - Biharamulo - Bukoba - Mutukula 
Mutukula - Kyotera 
Kibungo - Nyabisindu 
(c) Telecommunications 
This wi l l involve the i n s ta l l a t i on of High Capacity Microwave 
l i nk s capable of handling 960 voice channels and one TV t rans-
mission to jo in the ex i s t ing stat ions with the new ones shown 
below: 
Kigoma - Mwanga - Kizozi - Songa 
Ngozi - Tumba (Butare) 
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Ngara - Mt. Jari - K iga l i 
Byumba - Kihumuro - Kabale 
Kihumuro - Karamurani - Mbarara 
Bukoba - K iz i ru - Kyebe - Masaka. 
2. ENERGY 
(a) Rusumo Hydroelectric Scheme 
(b) Maziba Small Hydropower Project (near Kabale, Uganda) 
3. AGRICULTURE 
(a) The Control o f Tsetse Fly for the Development of the Kagera 
River Basin (Burundi, Rwanda, Tanzania, Uganda) 
(b) The Drainage and Agr icultural Development of Mulindi Swamp 
(Rwanda/Uganda) 
(c) Nyabugongi Rice Scheme (Uganda) 
(d) Afforestat ion Programme in S.W. Uganda 
(e) Rubaare Ranching Scheme (Uganda) 
(f ) Compensatory Hydro-agricultural Works in Cuvette de Rusumo 
(Rwanda) 
4. INFORMATION AND TRAINING 
(a) KBO Polytechnic I n s t i tu te (Gitega, Burundi) 
(b) KBO Documentation Centre ( K i g a l i , Rwanda) 
From: Ar t i c le 2 of the Agreement for the Establishment of the 
Organization for the Management and Development of the 
Kagera River Basin. Amended Version. Bujumbura, 19 May 
1981. 
From: Action Programme for Phase I I I Studies, including 
P r i o r i t y Projects, KBO Secretar iat, Apri l 1979. 
* * * From: Decisions reached by KBO's Commissioners 
Commission Meeting Proceedings. 
in various 
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HYDROELECTRIC POWER PRODUCTION AS AN APPROPRIATE PRIORITY 
FOR DRAINAGE BASIN ORGANIZATIONS 
by 
Benjamin 0. Okech 
In s t i tu te for Development Studies 
Univers i ty of Nairobi 
INTRODUCTION 
The appropriateness of hydroelectric power development as 
a p r io r i t y for basin organizations must be conceived against the back-
ground of three major factors: 
( i ) The primary objectives of the basin organizations 
( i i ) The role of energy and hence power in meeting those objec-
t ives 
( i i i ) The comparative advantages and disadvantages hydropower over 
other sources of e l ec t r i c i t y . 
FIRST ORDER OBJECTIVE 
The f i r s t order objective of basin organization i s to develop 
the in s i tu natural resources within their ju r i sd i c t i on s so as to 
improve the well-being of the local population. This is done within 
the framework of national pol icy guidel ines. Hydropower potential is 
one of the basic natural endowments which wil l receive attention 
primari ly on the basis of the stated objectives. Other resources are, 
land, water, forests , vegetation,climate and human beings. 
HIGHER ORDER OBJECTIVES 
Energy i s essential for an integrated and a systematic develop-
ment of the above mentioned natural endowments. I t i s required to achieve 
both f i r s t order and higher order objectives. In th i s role energy i s 
a very c r i t i c a l input to, and base for , a number of socio-economic 
ac t i v i t i e s using other natural resources for development. Pr imari ly 
energy would be needed to support i r r i g a t i on , i ndus t r i a l i za t i on , mining, 
water supply and to sustain and improve social f a c i l i t i e s . C lear ly , an 
energy resource which can be tapped within a j u r i sd i c t i on of a basin 
organization ranks high in the l i s t of development p r i o r i t i e s . 
COMPARATIVE ADVANTAGES AND DISADVANTAGES 
How appropriate hydropower development i s as a p r i o r i t y for 
basin organizations large ly depends on the advantages i t has re lat ive 
to the alternat ive sources of energy which could be substituted for i t . 
E lec t r i c i t y is the primary energy produced by hydropower plants. This 
type of energy is usual ly converted into heat, l i g h t , mechanical and 
sound energies depending on the end uses. However, e l ec t r i c i t y can be 
produced via a number of processes, such as burning hydrocarbon fue l s , 
reacting f i s s i l e materials and u t i l i z i n g wind and solar power. Due to 
technical, economic and environmental i s sues , f i s s i l e reactors as sources 
of energy are inappropriate not only for the basin organizations but 
also for most national economies in the developing world. For the bulk 
of applications for which e l ec t r i c i t y would be required, hydrocarbon 
fuels would be the most viable a lternat ives to hydropower within the 
ju r i sd ic t ions of developing countr ies ' basin organizat ions. The hydro-
carbon fuels used for th i s purpose are gas, d ie se l , fuel o i l , and coal. 
Of these only coal i s not a product of crude o i l . In essence, the 
appropriateness of hydropower as a source of energy appropriate for 
development within a basin organ izat ion ' s j u r i sd i c t i on would la rge ly 
depend on how i t compares with gas, d ie se l , fuel o i l and coal. 
Advantages 
A number of character i s t ics make hydropower a preferred 
source of energy in a number of appl icat ions. These factors and their 
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implications are reviewed below: 
(a) Eff ic iency. Whereas conversion of hydrocarbons involves a loss 
of approximately two-thirds of the energy in the form of waste-
heat, hydropower has an eff ic iency approaching 90%. Thus, on a 
unit energy output bas i s , hydropower may be three times cheaper 
than hydrocarbons. 
(b) Renewability and cost s en s i t i v i t y . Unlike hydrocarbons water i s 
v i r t u a l l y free and renewable on a short term bas is . This makes 
hydropower a renewable source of energy which i s un l ike ly to be 
subject to escalat ing pr ices. 
(c) Longevity. Hydroelectric power plants have double the operational 
l i f e of coa l - f i red power plants and three times the l i f e of diesel 
or gas- f i red plants. For a basin organization which would depend 
large ly on imported technologies for e lect r i c power generation 
th i s character i s t ic of hydropower stat ions would be favourable as 
i t implies that the frequency o f using scarce resources just for 
maintenance, would be reduced. 
(d) Technical s impl ic i ty . This character i s t ic of hydropower stat ions 
contributes to re l a t i ve l y low operating and maintenance costs. 
This derives from the fact that re la t i ve l y small amounts of foreign 
exchange and scarce resources otherwise needed for development, 
would be diverted to purchasing spare parts for operating and 
maintaining hydropower plants. Thus, i t i s ideal for the develop-
ment context. 
(e) Local resource. Hydropower i s a local energy resource. However, 
in a majority of cases Afr ican basin organizations would depend 
on foreign sources of hydrocarbon fuels as their bases of supply. 
The above points imply that dependence on hydropower would both 
lead to saving foreign exchange and ensure a high degree of energy 
supply security. 
F l e x i b i l i t y of supply for peak demand. Hydropower i s able to 
meet peak demand for e l e c t r i c i t y , because water behind the dams 
can be released to create an almost instantaneous surge of power. 
This i s a common constraint for conventional thermal plants. 
Pol 1ution. Environmental impact due to discharges of water, a i r 
and so i l pollutants from hydropower plants i s minimal. However, 
use of hydrocarbons would entail discharging gases, so l id s and 
heat which would subsequently affect the qual ity of water, a i r and 
so i l as well as climate and vegetation. 
Multi-purpose f a c i l i t i e s . Hydropower systems f a c i l i t a t e mult i -
purpose st rateg ies. Hydropower i s not only suitable for generating 
e l ec t r i c i t y but also offers a wide var iety of appl icat ions in 
multi-purpose projects. I t i s a par t icu lar ly good foundation for 
development in i r r i gated agr icu l ture which does not depend ent i re ly 
on flood waters. 
I t i s noted here that in Kenya the Lake Basin Development Authority 
(LBDA) commissioned a f e a s i b i l i t y study on the Sondu-Miriu River 
Multi-Purpose Project. The purpose was to f a c i l i t a te decis ions 
regarding taking advantage of the multi-purpose character i s t ic of 
hydropower systems^. The v i a b i l i t y of even a medium-scale hydro-
power plant as a base for multi-purpose projects has been demonst-
rated in a number of developing countries. For example, in Argentina 
a hydropower system with a generating capacity of about 102 MW is 
providing i r r i g a t i on f a c i l i t i e s for more than 110,000 hectares of 
2 
land . Furthermore, the reservior also f a c i l i t a te s flood control, 
commercial f i sh ing and opening of the surrounding forests for develop-
ment1^. 
Kiambere and Turkwell hydropower stat ions in Kenya, which are to 
be constructed within the ju r i sd i c t i on s of the Tana River Development 
Authority (TP.DA) and Kerio Val ley Development Authority (KVDA) are 
4 
of the same capacity as stated above. A l so, ins ta l led capacity 
5 
for the planned Rusumo hydropower s tat ion i s clpse to th i s capacity. 
( i ) D i v i s i b i l i t y of hydropower technology. This technology i s viable 
on a small scale. I t enables the decentral izat ion of e lec t r i c i t y 
supply to rural areas from mini-hydropower s tat ions. Thus, by 
u t i l i z i n g mini-hydropower technology basin organizations can tap 
power from small (low-head) f a c i l i t i e s to supply rural centres and 
small ag ro -ac t i v i t i e s . The major implication i s that the consumers 
.of small-scale hydropower .facil i t i e s would be less dependent on 
national gr id systems, or even completely independent. For a rural 
market, power from national gr id systems i s usual ly re la t i ve l y ex-
pensive due to high costs for transmitting power for long distances 
and transforming i t for small i so lated markets. 
Regarding v i a b i l i t y and s u i t a b i l i t y of small scale hydro-power plants 
the European Economic Community Commission made the following remarks 
" . . . Use o f small scale hydropower i s indispensable in some develop-
ing countries i f they have to increase their e l ec t r i c i t y by any 
appreciable extent. Even waterfal ls offer ing only a low head ( f i ve 
to ten meters) with small through-flow, could be used to produce 
e l ec t r i c i t y in s i tu on an economic basis for small industr ia l enter-
prises and v i l l age s the main issue i s how to use them on a 
more systematic and commercial basis and develop small-scale plann-
ing at th i s level ." f 
As the foregoing remarks indicate, for developing countries, 
and for the basin organizat ions, the c r i t i c a l issue is not technical 
or comparative appropriateness, but i s with respect to planning and polic 
I t may be noted that the s u i t a b i l i t y and v i a b i l i t y of small 
scale hydropower plants are by no means confined to developing countries. 
F r i tz made the following remarks regarding their contribution to power 
supply in some indust r ia l i zed countr ies: 
" In the 19th and early 20th centuries most of 
New England's commercial power came from small hydro 
f a c i l i t i e s . Even now such in s ta l l a t ions are economic-
a l l y competitive and have been used for at least 15 
years in France, Germany and Japan... 
Regarding the actual exploitat ion o f the small-scale hydro-
power potentials in the Third World, the People's Republic of China 
seems to be the only country which has intens ively used her potentials. 
However, a number of countries have recognised the opportunities 
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for hydropower. According to F r i t z , 80,000 small-scale hydropower 
plants are operating in rural areas in China and they account for 25% 
of the total hydroelectric output in the country. Average capacity 
i s about 42 KW, although most stat ions are les s than 25 KW, with the 
smallest having a generating capacity of 0.4 KW. 
Wind power and solar energy have generally been considered 
appropriate for providing low wattage power in basin areas as well 
as in rural areas. However, where ava i lab le, hydropower would offer 
a better a l ternat ive. This i s mainly because a v a i l a b i l i t y of wind 
and solar power depends on weather condit ions. U t i l i z a t i on of these 
sources also depends heavily on cost ly imported technologies, with 
higher maintenance and operating costs . 
Pi sadvantages 
Exploitat ion of hydropower potentials can precipitate some 
problems. In some cases these problems have been used to f ight i n s t a l l -
ation of hydropower f a c i l i t i e s in some indust r ia l i zed countr ies. The 
problems are associated primari ly with construction of dams for hydro-
power explo i tat ion. These problems are categorized as environmental 
and socio-economic. 
Environmental problems. These resu l t from contro l l ing r i ve r water 
flow, including holding back the water. This leads to reduction 
or elimination of water usable for flood i r r i g a t i on , to s i l t i n g , 
l imited release of so i l - nu t r i en t downstream and reduction of water 
levels in lakes and r i ve r s to a degree which may affect the aquatic 
f lora and fauna. 
Environmental consequences of contro l l ing and retain ing r i ve r 
water are already evident in the Aswan Dam project in Egypt. The 
i r r i ga t i on enlarged Egypt ' s cu l t ivable areas by several thousand 
hectares, allowed two additional harvests, and made i t possible 
to cu l t ivate new types of crops. This was a resu l t of f e r t i l e 
mud being deposited upstream of the dam, with about 100 mi l l i on 
tons of mud lo s t to cult ivable land downstream a n n u a l l y . ^ 
In the case of the hydropower s tat ion to be bu i l t at the Turkwell 
Gorge on River Suan, Kenya, the concern over the possible environ-
mental consequences has motivated a cal l for an envirormental 
impact study to supplement the technical and economic studies 
which have been already done.^ I t i s recognized by the Government 
of Kenya that a considerable degree of water d ivers ion, as well 
as control of water flows and sediment, are necessary for maxim-
izat ion of hydroelectr ict power production. However, the Government 
of Kenya has also recognized that these measures would create 
problems for agr icu l tura l areas downstream which re ly on flood 
i r r i g a t i on , as well as the f i sh ing a c t i v i t i e s in Lake Turkana. 
Thus, the Generation and Economic Study for the Turkwell dam 
project has strongly recommended that invest igat ions be made in 
order to establ i sh the ex i s t ing environmental issues before 
beginning any major work at the dam s i te . 
In the case of the Sondu-Miriu Multi-Purpose Project, the p re l i -
minary environmental impact analys i s has been made. This task was 
done in response to increasing concern by the Government of Kenya 
13 over environmental impacts associated with major projects. 
Socio-economic problems. Socio-economic problems associated with 
exploitat ion of hydropower a r i se pr imari ly from the need to re-
sett le the people displaced through the creation of re servo i r s . 
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According to Okidi, concern over the displaced famil ies and loss 
of agr icultural land was the major basis for objection by Rwanda 
and Burundi of exploitat ion of the 129 MW hydropower potential 
at the Rusumo s i t e , even though the Rusumo dam was considered 
central to the Rusumo agreement. Rwanda alone anticipated a d i s - 15 
placement of 22,000 famil ies and a loss of 17,300 hectares of land. 
This ref lects the extent to which human and land-use displacement 
can be major issues in exploitat ion of hydropower potent ia ls. 
Other negative impacts. Other impacts of constructing reservo i r s 
associated with hydropower exploitat ion are: displacement of wi ld-
l i f e , damaging natural vegetation, including forest, and creating 
habitats for malaria mosquitoes and b i lharz ia vectors ( s na i l s ) 
thereby increasing health hazards. 
Negative impacts: Summary. The negative impacts are few in number 
and usual ly ignored in major technical and economic analyses. How-
ever, they can considerably affect the appropriateness of hydropower 
as source of energy, as well as the p r i o r i t i e s attached to the 
development of hydropower by a basin organizat ion. Strong consumer-
oriented lobbyists and conservat ionists can delay hydropower projects 
too long to be worthwhile or they can stop them altogether. Con-
cern by governments and awareness of the bulk of the population 
with respect to their r i ght s under environmental statutes and 
regulations have been increasing. This would dictate that the 
issues of negative impact be addressed in an appropriate fashion 
in the developing countr ies. 
Negative impact i s an appropriate planning i ssue. I t i s widely 
believed that the major problems associated with hydropower ex-
p lo i tat ion are not i n s u r m o u n t a b l e . ^ Their solut ions require 
appropriate and timely integrated planning and wi l l ingness to 
learn from experience. F r i t z ^ quotes, as an example, a s i tuat ion 
where th is approach had been used in order to solve the problem 
of hydropower explo i tat ion. In Guyana, the Government made a 
timely decision to appoint a Resettlement Committee as part o f 
a large scale hydroelectric project on the Mazaruni River to en-
sure that: 
" ( i ) Culture of people affected is respected; 
( i i ) People wi l l have the choice of selecting re-
settlement areas; 
( i i i ) Advantages accruing to displaced persons e.g. 
better housing, health and social f a c i l i t i e s 
wi l l far outweigh disadvantages; 
( i v ) Just compensation wil l be made for any loss 
incurred." 
E lectr ic power pr ic ing, as well as f e r t i l i z e r use and pricing 
po l i c ie s , can be formulated and implemented within an integrated 
planning framework. These can be effect ive measures in addressing 
issues ensuing from losses of flood i r r i g a t i on opportunities and 
so i l nutrients due to control of water flow and sediment. 
E lect r i c power generated from upstream stat ions can be trans-
mitted and d istr ibuted downstream. This may f ac i l i t a te the es tab l i sh -
ment of those i r r i ga t i on schemes targeted at farming ac t i v i t i e s affected 
by lo sses o f flood i r r i g a t i on water. Besides, the power generated 
may in some cases be used to produce f e r t i l i z e r s , to compensate their 
farmers affected by losses of so i l nutr ients. 
In some cases the production of f e r t i l i z e r s wi l l not be 
viable or comparative advantages wi l l favour importation of f e r t i l i z e r 
into the basin area. In such s i tuat ions suitable procurement, d i s -
t r ibut ion and supply practices and po l i c i e s , as well as price s t ruc-
ture, should be considered. 
Certain factors must be considered for affected basin 
communities and a c t i v i t i e s to benefit f a i r l y from these arrangements. 
The price structures for e lect r ic power and f e r t i l i z e r s must inter -
nalize relevant negative impacts in cost ing and in price determination. 
This requires deliberate po l ic ies to address those special needs 
result ing from the negative impacts. Very often the hydropower 
generation i s t ied to national gr id systems and demands. System power 
transmission and d i s t r ibut ion are usual ly performed by a national 
monopoly company, which, as in the case of Kenya, i s protected by ex-
c lus ive bye-laws. As a resu l t the price structures and behaviour are 
often a ref lect ion of national demand on the one hand, and the monopoly 
power and protections enjoyed by the national power companies on the 
other hand. S im i la r l y s i tuat ions may ar i se with respect to f e r t i l i z e r s . 
Procurement, d i s t r i bu t i on , storage and supply are commonly performed 
by state organizations. The prices are commonly subject to government 
interventions based on national considerations. 
Thus basin planning must include pol ic ies which ensure a va i l -
a b i l i t y of hydropower and f e r t i l i z e r s to the affected farming a c t i v i t i e s . 
These must be made avai lable at prices which are s u f f i c i en t l y low, 
not because of subs id ies , but because of the interna l izat ion of 
negative consequences a r i s i ng from controls of water flow and sediment 
contents. 
I t i s imperative to observe that whereas solv ing environ-
mental problems associated with hydropower u t i l i z a t i on i s merely plann-
ing and policy " intens ive " so lv ing those associated with u t i l i z a t i on 
of hydrocarbon fuels i s both capital and technology intens ive. The 
latter involves handling dangerous chemical waste products which must be 
converted and/or disposed of in a safe way. Solutions may require 
purchasing conversion f a c i l i t i e s which depend on complex technologies 
and deployment of personnel trained in chemical processes and waste 
disposal techniques. Here again, to adhere to s t r i c t environmental 
regulat ions, high dependence on expensive foreign technologies and ex-
perts may be a necess ity. 
SUMMARY AND CONCLUSION 
Energy i s a c r i t i c a l input for integration and d i v e r s i f i c -
ation of basin developments. Acquis i t ion of energy therefore becomes 
a p r i o r i t y task. But energy must be acquired in an optimal manner. 
Because hydropower i s a natural resource which can be readi ly tapped, 
i t becomes an easy target for basin organizat ions. I t i s a resource 
which may immediately be exploited to f u l f i l l the primary objective 
of improving the welfare of people in their j u r i s d i c t i on s . Thus 
development of hydropower potentials i s a high p r i o r i t y task not only 
because i t i s a local energy source, but also because i t has many 
advantages over i t s c losest a l ternat ive sources of energy. Hydropower 
production i s therefore an appropriate p r i o r i t y for basin organizat ions. 
2. Ib id. 
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FINANCE OF KBO PROJECTS: EXPERIENCE, PROBLEMS AND PROSPECTS 
by 
G.K. Lwakabare 
Kagera Basin Organization 
INTRODUCTION 
Water i s l i f e and has been a c r i t i c a l factor in determining 
human settlements. Rivers and lakes were normally the focus of c i v i l i z -
at ion, par t i cu la r l y in Afr ica where over 75% of the continent i s 
def ic ient in surface water supply. 
Rivers and lakes form a natural and convenient physical demar-
cation providing appropriate boundaries between sovereign s tates. H i s to -
r i c a l l y , however, the formation of states was often guided by other 
factors resu l t ing in arb i t rary po l i t i ca l boundaries. Because of the 
sheer s i ze of many r i ver s and lakes , the necessity of two or more 
states sharing a r iver or lake basin cannot be avoided. 
The concept i s not new. The f i r s t integrated r i ve r basin 
development was that of the Tennessee Val ley Authority (TVA) establ ished 
in 1933 in the U.S.A. In the developing world the Mekong Committee for 
Co-ordination and Invest igat ion of the Lower Mekong River Basin i s 
the ea r l i e s t such development, having been establ ished in 1957. In 
Af r i ca , Co-operation towards integrated development of resources 
started after many African countries had won their independence in the 
1960 ' s . In 1977 the Kagera Basin Organization came into being. 
THE KAGERA BASIN ORGANIZATION (KBO) 
The Organization for the Management and Development of the 
Kagera River Bas in, commonly known as the Kagera Basin Organization 
(KBO), was created on August 24th, 1977. The three heads of state 
of Burundi, Rwanda and Tanzania signed an agreement for i t s e s tab l i sh -
ment at Rusumo on the border between Rwanda, Tanzania and Burundi. 
Uganda became a member of the KBO in May 1981 when i t agreed to the 
agreement. 
The creation of the KBO derived from the need to have a 
regional i n s t i t u t i on through which jo int e f for t s towards the r e a l i z -
ation of integrated development of the basin could e f fect i ve ly be 
advanced. 
The KBO i s composed of two organs, the Commission and the 
Secretar iat. Discussions are underway to add to the Organs of the 
Organization, the Summit and the Council of M in i s te r s . The Commission 
is the policy-making organ. I t i s constituted by four representatives, 
one from each member state, and possesses the necessary powers for 
making decis ions on behalf of the governments. The Commission holds 
two regular meetings every year rotating both venue and chairmanship 
among the member states at each sess ion. The Secretar iat i s the 
Executive organ of the KBO and i s headed by the Executive Secretary 
ass isted by four departmental Directors one from each state. Presently 
the four departments are (a) Finance and Donor L ia i son, (b) Administr-
ation and Documentation, (c) Water and Land Resources, and (d) Commun-
ication and Transport. 
The Organization presently has a total s ta f f of seventy-f ive 
Apart from the Executive Secretary and Directors there are: twenty 
professionals in the various d i s c ip l i ne s of the KBO a c t i v i t i e s ; nine-
teen technical and administrative support s t a f f ; and th i r t y one aux i l i a r y 
staff. The headquarters of the KBO is, by agreement, situated in K i g a l i , 
Rwanda, while there were regional o f f i ces at Gitega in Burundi, Bukoba 
in Tanzania and Mbarara in Uganda. These temporarily closed as part 
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of the economy measures taken for the interim, until the Organization 
i s f u l l y in the implementation stage of i t s development programme. 
The necessary funds for the functioning of the Secretar iat 
are contributed by the Member States in the following proportions: 
Burundi 20%, Rwanda 22%, Tanzania 35% and Uganda 23%. 
In addition to a healthy population, the basin i s endowed 
with a number of natural resources which presently l i e dormant. The 
objectives of the KBO centre on the integrated development of these 
resources notably in the f ie lds of: 
- Water and hydropower; 
- Agr iculture, l i ves tock, forestry and land reclamation; 
- Transport and telecommunications; 
- Mineral exploration and explo i tat ion; 
- Disease and pest control; 
- F isher ies and aquaculture; 
- Industr ia l development, including exploitat ion of peat; 
- Tourism and trade; 
- Environmental protection. 
Among the major resources of the basin are the waters of 
the Kagera River and local lakes. Mineral deposits l i ke nickel near 
Musongati, Burundi and some areas in the Tanzania part of the basin, 
t in in Rwanda, iron ore in south-west Uganda, peat, and methane gas 
around Lake Kivu are also major resources. 
THE KAGERA BASIN IN A NUTSHELL 
The Kagera River i s the main contributor of water to Lake 
V ictor ia and i s commonly regarded as the source of the White Ni le. 
p 
The Basin occupies 59,800 km dis t r ibuted among 3urundi-22%, Rwanda-33% 
Tanzania-35% and Uganda-10%. The Kagera River has i t s source in the 
Western highlands of Burundi and Rwanda and traverses about 800 km 
to i t s out let in the Western shores of Lake V ic to r ia . The mean i n te r -
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annual flow i s about 200 m /sec. The discharge of the Kagera River 
into Lake V ictor ia i s about 25 per cent of the total inflow to the 
lake. 
By the end of 1984 the population of the basin was about 9 
mi l l ion inhabitants, with a population growth rate estimated at 3% 
per annum the population is predicted to reach 12 mi l l i on by the year 
2000. The d i s t r ibut ion of the population i s s imi lar in a l l parts of 
the basin with more than 95% of the population res id ing on the land 
they cu l t i vate. Rwanda and Burundi are the most densely populated 
? 
countries in Afr ica with dens it ies reaching 250 people/km in Rwanda 
in 1986. 
The economy of the region i s dominated by subsistence a g r i -
culture and i t suffers from underdevelopment. The subsistence-oriented 
economy is further aggravated by a high population density and 
sluggish agr icultura l production with attendant balance of payment 
and f i sca l problems. 
Food production in the basin is bas ica l l y stagnant and in 
some cases decl ining with no v i s i b l e surplus. To susta in a decent 
standard of l i v i n g , i t i s necessary to increase food supplies at the 
average rate of three % per annum, the same rate as population growth. 
Transport and communication l inks both within the basin and 
to the rest of the world are inadequately developed. The basin i s 
landlocked and transportation of goods and people i s time consuming, 
arduous and expensive. Transportation of goods to and from the Indian 
Ocean ports of Mombasa and Dar es Salaam involves ra i l and road with 
transhipment of goods at various stages on the routes. Telecommunic-
ation l inks between the basin countries are almost non-existant and 
have to be relayed via European c i r cu i t s located 10,000 km away 
making telecommunications very expensive and unrel iable. 
The potential energy sources in the basin include wood, 
peat, and hydropower. The extensive use of wood as fuel for cooking 
and heating has resulted in the rapid depletion of forest cover in 
the catchment areas with serious ecological and environmental degrad-
ation. Peat deposits exist in the basin, however the extent and 
qual i ty has yet to be confirmed by appropriate studies. Extensive 
studies have been carried out to determine how best to exploit the 
methane gas in Lake Kivu. Indicat ions are that the most appropriate 
use for the gas i s probably f e r t i l i z e r and methanol production. There 
is s i gn i f i can t potential for hydropower development in the basin. 
The s i tes already ident i f ied for hydropower development have a total 
capacity of 700 MW capable of producing about 3,800 Gwh/year. 
Health services are poor and in su f f i c ient in the region. 
Malaria i s endemic in al l the lowlands. Typhus i s common in the high-
lands of Rwanda and Burundi. Intest inal parasites affect a high 
percentage of the population because dr inking water i s often polluted. 
Human trypanosomiasis is endemic over some portions of the basin. 
Thus the presence of tsetse f l y , which transmits disease-causing 
trypanosomes to both humans and l i ves tock, remains a major impediment 
to the establishment of new settlements and large scale l ivestock 
development. 
Like most developing countr ies, there i s a serious shortage 
of trained personnel. Any development programme in the basin wil l 
require concerted efforts in the t ra in ing of technical and supervisory 
cadres. 
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DEVELOPMENT PRIORITIES 
P r io r i ty Sectors 
Considering the socio-economic conditions in the region 
and guided by the above object ives, certain key p r i o r i t y sectors were 
ident i f ied on which most efforts are now concentrated. These p r i o r i t y 
sectors are (a) Energy, (b) Transport and telecommunications, (c) 
Agr iculture, and (d) Training. 
Ident i f ied Projects 
With the ass istance of a mult idonor-mult id isc ip l inary mission 
organized by the UNDP, a complete Development Programme l i s t i n g several 
projects in the above p r i o r i t y sectors was drawn out in 1982. The 
ident i f ied projects included: 
- 19 agr icultura l projects, including tsetse f l y eradication and control 
8 large-scale hydropower development s i t e s ; 
Over 50 s i te s for small hydropower schemes; 
A railway network to ta l l i ng 2,2C0 km; 
- 20 road projects to ta l l i ng 1,633 km; 
A microwave telecommunications network to l ink the four member 
states; 
The establishment of a Polytechnic I n s t i tu te for t ra in ing high 
level technicians. 
P r io r i t y Projects 
Within the key p r i o r i t y sectors the above l i s t of ident i f ied 
projects has been narrowed further in order to have a more manageable 
programme more l i k e l y to attract the necessary f inancing. For the 
time being action i s only focussed on the following p r i o r i t y projects: 
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(a) Energy 
- Rusumo Fa l l s Hydropower Project; 
- Maziba Small Hydropower Scheme. 
(b) Transport and Communications 
- Railway project; 
- Road projects; 
- Telecommunications project. 
(c) Agr iculture 
- Tsetse Fly Eradication and Control Project; 
- Mulindi Drainage/Irr igat ion Project; 
- Rubaare Ranching Scheme; 
- Afforestat ion in Rwampara County; 
- Compensatory Agr icultural Project (Cuvette de Rusumo). 
(d) Training 
- KBO Polytechnic I n s t i tu te . 
COST OF THE PRIORITY PROJECTS AND EFFORTS MADE IN FUND RAISING 
The f i r s t attempt at getting international support was the 
organization of a donors conference on the Kagera Basin Development 
Programme, in Par i s , from 15 - 17th October, 1979. During that con-
ference, which was purely consultat ive, participants were able to freely 
exchange ideas on the proposed development and appreciate the comp-
l e x i t y of the problems posed by the planning for the development of 
the basin. The community of donors and special ized agencies while en-
couraging and supporting the KBO Development Programme, pointed out 
def ic iencies in the level of the studies that had at that time been 
carried out on some of the proposed projects. Consequently the donors 
endorsed and supported the f ie ld ing of a multidonor mu l t id i s c ip i i na ry 
mission to carry out additional pre-investment studies to remedy these 
def ic ienc ies. 
The mission was sent to the f ie ld in 1980. The results of 
the mi s s i on ' s work were compiled in six volumes and the report presented 
to a donors ' conference held in Geneva from 20 - 21st May 1982. Repre-
sented at the conference were eight donor countries and eight i n te r -
national organizat ions. 
The overall programme, including studies and construction, as 
conceived then was estimated to cost US $3.3 b i l l i o n . Out o f t h i s , 
close to US $2 b i l l i o n (or 59%) was for the railway programme. The 
remaining amount was d i st r ibuted between the p r i o r i t y sectors with 
energy taking $685 mi l l i on (or 21%), roads $467 mi l l i on (or 14%) and 
agr icu l ture, including afforestat ion, $179 mi l l i on (or 5%). The remain-
ing areas including Telecommunications ($6 m i l l i on ) , tsetse f l y control 
($2.5 m i l l i on ) . Polytechnic I n s t i tu te ($7.5 m i l l i on ) , and industr ia l 
studies taking the remaining one percent. 
The. implementation of the programme, including studies, was 
conceived to spread over a period of about seventeen years, from 1982 
to 1998, with the yearly requirements varying from less than $1 mi l l i on 
in 1982 to a peak of $500 m i l l i on in 1993. The high f igure of $500 
mi l l ion in 1993 being due to the purchase of r o l l i n g stock for the 
railway ($278 mi l l ion) and railway construction ($200 m i l l i on ) . The 
average annual disbursements were of the order of $195 m i l l i on . These 
sums were considered reasonable and that they could ea s i l y be absorbed 
in the economies o f the region, par t i cu la r l y considering that the 
larger part of i t was to be spent on importation of equipment and 
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The high qual i ty of the Development Programme was appreciated 
by a l l the part ic ipants. I t was, however, pointed out that i t was 
not as yet an integrated development strategy for the Kagera Basin, 
but rather a set of proposals on the basis of which a genuine strategy 
could be formulated. Nevertheless, these proposals appeared interest -
ing enough to attract the support of several o f the donors present and 
some donors who had been unable to attend the conference. During the 
d i scuss ion, suggestions were also made about hQW to tackle the study of 
certain issues which did not seem to have been adequately covered. In 
spite of some criticismimade by the part ic ipants about certain aspects 
of the Programme, i t was agreed that some of the projects contained 
therein should be financed immediately. 
Some donors were able to indicate areas in which they would 
be prepared to make contr ibut ions. These donors were the governments 
of Austra l ia and I t a l y and the United Nations Development Programme 
(UNDP). In part icu lar , the three partners committed themselves to 
finance and carry out j o i n t l y a technical and economic rai lway study, 
in the context of a general transport study. The focus of the study 
was on a regional railway network in the Kagera River Basin region 
which would give the three landlocked KBO countries (Burundi, Rwanda 
and Uganda) access to the sea. Without being so spec i f i c , other par t i -
cipants stated that their countries or organizations were already co-
operating c lose ly with KBO member governments and some of them indicated 
the sectors which could benefit from their ass istance in the future. 
Considering these indicat ions and the commitments already made by the 
absent donors, i t was highly l i k e l y that financing would be forthcoming 
for most of the studies needed for the preparation of the Kagera basin 
development strategy. However, in view of the absence of some of the 
donors who had undertaken to part ic ipate in the financing of the Prog-
ramme i t was agreed to hold another donor meeting. This meeting was to 
be held at a later date to harmonize the various donor inputs and to 
ensure the financing of a large part of the Programme. 
The Geneva conference was not quite what one could cal l 
" success fu l " . Following the conference the KBO became skeptical about 
col lect ing donors with varying interests into a KBO s ing le conference 
room. A project-by-project approach and KBO's d irect contacts with 
donors was preferred. A mini-donors ' conference on the KBO Microwave 
Telecommunications Project was held in K iga l i from 30th November to 
1st December, 1983. This time only donors who had expressed interest 
in the telecommunications project were inv ited. At the end of the 
meeting, the African Development Bank (ADB), East Afr ican Development 
Bank (EADB) declared their readiness to co-finance the entire project -
at that time estimated to cost US $7.8 mi l l i on . The conference was 
declared a total success. 
Later the entire financing reverted to the Afr ican Develop-
ment Bank through the African Development Fund (ADF) since their 
conditions were found more advantageous to the member states : 40 years 
repayment period, 10 years of grace, and 1% interest on pr inc ipa l . 
Agreements were concluded with ADF in February, 1987. Ultimately the 
overall cost of the project became US $15.85 m i l l i on , out of which US 
$14.6 mi l l i on will be financed by ADF and the balance of $1.25 mi l l i on 
by KBO Member States. 
Studies on Rusumo Fa l l s Hydropower Project are going smoothly 
with Belgian f inancing. Negotiations are about to s ta r t with the I t a l i a 
government and other interested donor countries l i ke Aust r ia , for 
financing the railway project. Under the UNDP's Fourth Cycle Regional 
Programme for Af r ica, the financing has been obtained for the Tsetse 
Fly Eradication and Control Project ($1.91 m i l l i o n ) , power transmission 
studies for the Rusumo Fal l s Hydropower Project ($300,000) and the 
ongoing Documentation Centre ($338,000). For the rest of the projects, 
financing is yet to be secured. 
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PROBLEMS AND STRATEGIES FOR THE FUTURE 
Clear lessons were learnt from the Geneva Conference of May 
1982. These could be summarized as follows: 
(a) The Conference was not s u f f i c i en t l y well prepared, as KBO did 
not mobilize a l l e f fort s towards ensuring the success of the 
conference. 
(b) The UNDP wanted to play a greater role as co-chairman rather than 
the role of animator as had been decided by the commission. By 
so doing, the KBO chairman was relegated to second pos i t ion. 
(c) Although preparation of projects and programmes was done jo i n t l y 
by KBO and UNDP, the UNDP c r i t i c i zed the Railway Project ca l l i ng 
i t "white elephant", and also casted doubts on the Polytechnic 
I n s t i t u te . The Commission was o f the opinion that UNDP did not 
use i t s ful l weight to get the prospective donors to pronounce 
their intentions for the various projects, and i t s paterna l i s t ic 
att i tude did not help matters. 
(d) KBO should not re ly on UNDP too much in obtaining donor commit-
ments for the projects. K30 must contact the donors b i l a te ra l l y 
and not through UNDP. 
(e) The Conference was less than a success. 
With th i s experience i t was decided to change the approach. 
The strategy now adopted could be summarised as follows: 
(a) Rather than attempt to organize roundtable conferences dealing 
with a l l sectors, ef forts are now concentrated on organizing 
smaller conferences on spec i f ic projects and sectors. In these 
mini-conferences, only those donors who are sympathetic with and 
have indicated interest in the project are inv ited. 
(b) The KSO now has direct bi lateral contacts with donors. In t h i s 
KBO u t i l i z e s , whenever poss ib le, the serv ices within member 
states and member states embassies in donor countr ies. 
(c) Due care i s taken to make sure that any project proposal presented 
to donors i s well prepared, and within reasonable f inancial re-
quirements. Project summaries have f i r s t to be prepared, t rans -
mitted to donors and v i s i t s made to donors on an agreed rendezvous 
to give further c l a r i f i c a t i on s and develop a re lat ionsh ip. I t 
i s after these steps have been completed and the interest of the 
donors evaluated that the mini-donors conference referred to in 
(a) above could be convened. 
(d) Before any project i s presented to donors, i t must f i r s t have 
the ful l support of al l the member states. Each member state, 
i nd i v idua l l y , should then t ry to se l l such a project to a pros-
pective donor whenever opportunity ava i l s i t s e l f . 
(e) As far as poss ib le, KBO p r i o r i t y projects should also form part 
of the national p r i o r i t i e s and should be included in the national 
pi ans. 
PROSPECTS FOR THE FUTURE 
In 19C5 the KBO, on the recommendation of an independent 
consultant, embarked on the restructur ing of the Secretar iat and cost 
reduction exercises. As a resu l t the 1986 and 1987 operating budgets 
for the Secretar iat are smaller than in previous years. 
With the completion of the headquarter building and the 
regional of f ice bu i ld ings , less wi l l be required for capital invest -
ments and a greater portion of the member s ta te s ' contr ibutions wil l 
be avai lable for development a c t i v i t i e s . The sett ing up of a KBO 
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Development Fund has recently been approved s tart ing with very modest 
cap i ta l . 
In terms o f member s tates ' support, a considerable ef for t 
has been made in recent years to reduce arrears o f contr ibut ions. At 
each stage of project progress, thorough discuss ions are conducted 
to ensure that there i s total agreement o f , and support from, a l l the 
member s tates. 
The economic c r i s i s and the devastating drought which brought 
about famine in several parts of the continent have focused attention 
on integrated development of resources through regional and sub-regional 
co-operation as means of saving Afr ica from her economic doldrums. 
As a re su l t , the concept of using r i ver and lake basin i n s t i tu t ions 
as means of promoting effect ive economic integration through mult i -
sectoral and complementary development a c t i v i t i e s has received renewed 
attention and support from the international donor community. L ike-
wise, leaders o f African countries have a l l real ized that i t i s through 
co-operation with neighbours that po l i t i ca l s t a b i l i t y , and par t i cu la r l y 
economic development, can be achieved. 
With these new developments and with the support of the donor 
community, the KBO believes that financing wi l l be forthcoming for 
the immediate p r io r i t y projects. The Organization i s thus poised for 
an important phase of implementation o f her p r i o r i t y programne. Hopes 
are running high at the secretar iat in K i g a l i , and with good reasons. 
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HUMAN AND FINANCIAL RESOURCES FOR ENVIRONMENTALLY 
SOUND RIVER BASIN MANAGEMENT 
By 
L. David and M. Nakayama 
United Nations Environment Programme 
UNEP'S ROLE IN PROMOTING ENVIRONMENTALLY SOUND MANAGEMENT OF WATER 
RESOURCES. 
The United Nati ons Environment Programme was established by 
the General Assembly of the United Nations in December 1972, on the 
recommendation of the United Nations Conference on the Human Environ-
ment convened in Stockholm in June 1972. From the beginning UNEP was 
entrusted with the role of promoting and catalyzing environmental 
action and ensuring i t s co-ordination within the UN system. Since i t s 
creation i t has thus served as a focal point for global environmental 
concerns, and has stimulated and catalyzed actions for environmentally 
sound or sustainable development. 
The rational management of the environment means e s sent ia l l y 
making the best use of nature ' s resources to meet basic human needs 
without destroying the ecological basis on which the .sustainable 
development depends. Such management c a l l s for a new approach to 
solv ing rap id ly mul t ipiyir ig environmental problems. This new in ter -
d i s c ip l i na ry and cross-sectoral approach must be based on sound know-
ledge of the interacting elements within the larger frame of develop-
ment. In turn, th i s makes possible the choice of a l ternat ive, environ-
mentally-sound development s t rateg ies . 
The water projects of UNEP have been implemented in d i f ferent 
parts of the world. Considering that UNEP i s not an executing agency 
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these projects were implemented by and in very close co-operation with 
the UN Regional Commissions, UN-DTCD, UNESCO, WHO, and others. The 
resu l t s of these a c t i v i t i e s have been translated into governmental 
dec i s ions, various guidelines and publications and have general ly 
improved the expertise of water experts. Furthermore they have con-
tr ibuted to integrate environmental assessment and impact studies into 
the planning and decision making processes for water projects, espe-
c i a l l y drinking water supply, sanitat ion and i r r i g a t i on . 
In l i g h t of these circumstances, and considering UNEP's 
philosophy on sustainable development, the organization i s now working 
on the implementation of a comprehensive water programme for the 
Environmentally Sound Management of Inland Water (EMINWA). 
I 
This programme i s designed to a s s i s t governments to integrate 
environmental considerations into the management and development of 
inland waters. The goal being to reconcile conf l i c t ing interests and 
ensuring the regional development of water resources in harmony with 
the water-related (natural and man-made) environment throughout 
ent ire water systems. The outputs of such an a c t i v i t y wi l l be a 
harmonized water-related environment which i s pos i t i ve ly good (and 
not just acceptable) from both the social and ecological viewpoints. 
I t wi l l promote the sustainable development in r i ver basins. This 
programme will also contribute to the implementation of decis ions of 
the F i r s t African M in i s ter ia l Conference on the Environment (Cairo, 
December 1985). 
TI.e environmentally-sound management of an inland water 
system would involve the preparation of a draft action plan by the 
Governments concerned, the adoption of the action plan and agreement 
to implement i t , and i t s actual implementation. Implementation would 
include co-ordination, regular review and evaluation. At the request 
of the government concerned, UNEP and the interested special ized 
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agencies and donor organizations wi l l a s s i s t the countries to prepare, 
approve and implement such action plans. This would be done in 
accordance with their spec i f ic terms of reference and work plans. 
Within the overall focus of the programme UNEP should con-
centrate on Afr ica and on the management of international water bodies, 
water supply and sanitat ion and education and t ra in ing . The f i r s t 
ac t i v i t y o f the EMINWA programme is the preparation, approval and 
implementation of the Zambezi Action Plan. 
Al l the Zambezi basin countries (Angola, Botswana, Malawi, 
Mozambique, Tanzania, Zambia, Zimbabwe and the U.N. Council for Namibia), 
U.N. organizations and various donor countries are part ic ipat ing in 
this a c t i v i t y . The agreement on the Action Plan was adopted by basin 
countries on May 28th, 1987. I t wi l l be followed by an action plan 
on the international lake basin and action plans on national r iver 
and lake basins. 
This programme means that UNEP i s interested in the integ-
ration o f environmental concerns into the management of water resources 
projects. Water resources projects have s i gn i f i cant impacts, both 
pos it ive and negative, on the r iver basins. When th i s i s taken into 
account, sustainable development can be promoted by integrating environ-
mental concerns into the decision-making of these projects. Therefore 
UNEP's message today i s to integrate, not only include, the environ-
mental impacts and their management into the decision-making process 
of these water projects. 
The environmental u t i l i t y o f the water projects should be 
considered as one of the objectives o f these projects. Environmental 
impact assessment of a water project alone i s too passive an approach. 
An a l ternat ive approach i s to manage the environmental impacts by 
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integrating environmental u t i l i t y as an objective into the set of 
socio-economic objectives. This more active approach to promoting 
sustainable development in the r i ver basins i s UNEP's goal. 
HUMAN RESOURCES DEVELOPMENT IN THE EMINWA PROGRAMME 
Development of human resources by means of education and 
t ra in ing i s considered an essential requirement for successful imple-
mentation of the EMINWA programme. This programme includes three 
major components in th i s area: 
(a) Development of the standard t ra in ing materials (text book, 
curr icu la and s y l l ab i ) on environmentally-sound management 
o f water resources ( i . e . r i ver and lake bas ins) ; 
(b) Organization of t ra in ing courses, seminars and workshops; 
(c) Establishment o f a special ized tra in ing network of i n s t i tu te s . 
Of above, (a) stems from the fact that few suitable tra in ing 
materials currently ex i s t . These materials should promote environmen-
tal ly-sound and sustainable water development appropriate for develop-
ing countr ies, and treat environmental and social aspects adequately. 
UNEP i s working on the development of standard t ra in ing materials in 
co-operation with several in s t i tu tes who have experience in education 
and t ra in ing . Lecturers in water-related in s t i tu tes in developing 
countries are also part ic ipat ing in th i s a c t i v i t y . 
The tra in ing materials are ta i lored primari ly for par t i c ip -
ants of t ra in ing courses in the a c t i v i t y (b) shown above. They can 
organize national t ra in ing courses for their junior s t a f f members by 
d i s t r i bu t ing a r t i c l e s and presenting texts , while showing f igures and 
tables (and audio-visual materials as needed). These materials are 
included in the tra in ing materials and a national t ra in ing course can 
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be organized according to the curr icu la and s y l l a b i , a l so included 
in the tra in ing materials. The multiple levels of use of th i s sort are 
essential to make the best use of f inancial and human resources in 
order to influence and sens i t i ze the present and next generation of 
water s pec i a l i s t s . Governments are encouraged to trans late the t r a i n -
ing materials into suitable languages. This i s essential since even 
in some of the main languages l i ke Arabic and Chinese few good texts 
on environmentally-sound management of water resources are ava i lab le. 
By 1992 UNEP targets request the special ized t ra in ing of 100 
profess ionals per year on environmentally-sound management of water 
resources. A number of t ra in ing courses, seminars and workshops are 
organized every year to meet th i s requirement. For example, at least 
seven courses, seminars and workshops are to be held in 1988 with 
part ic ipat ion of 15 decision-makers (mid-and higher- level government 
o f f i c i a l s ) on average each. The a c t i v i t i e s wi l l be implementated by 
governments, UN organizat ions, IGOs and NGOs. 
Emphasis has been placed on t ra in ing decision-makers in the 
framework of current a c t i v i t i e s . These decision-makers are profess ionals 
working on water resources development and management projects, who 
generally hold a un iver s i ty degree in an appropriate subject and may 
also have postgraduate qua l i f i ca t ions . The reason why UNEP i s concent-
rat ing on the t ra in ing of personnel of th i s category i s because (a) 
UNEP cannot provide t ra in ing at a l l the levels of personnel with i t s 
l imited budget and manpower, (b) UNEP i s more aware of the need for 
t ra in ing of personnel in th i s category than other categor ies, (c) the 
t ra in ing programmes for th i s category are l i k e l y to be more homogeneous 
for most developing countries than ones for other categories, which 
should be ta i lored to be more country-specif ic according to the local 
requirement. The purpose of the special ized t ra in ing network i s (a) 
to organize t ra in ing courses regular ly rather than using a "shot-gun 
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approach" of supporting ad-hoc seminars or workshops, (b) to make 
better use of the t ra in ing materials by exchanging views obtained 
through their appl icat ion, (c) to improve the t ra in ing materials by 
taking account of comments submitted by lecturers and trainees, and 
(d) to share human resources (e.g. s k i l l f u l lecturers ) . 
FINANCIAL RESOURCES FOR IMPLEMENTATION OF THE ZAMBEZI ACTION PLAN 
UNEP may not be in the best posit ion to describe the ways 
and means to obtain f inancial resources since i t i s not an executing 
agency l i ke the World Bank, FAO, or UNDP. However, the f inancial 
aspects of implementation of the Zambezi Action Plan make a good case 
study. 
The cost required to implement the Zambezi Action Plan can 
be broadly divided into two categories: (a) common costs , and (b) 
project costs . The common costs include the expenses related to the 
co-ordination of the a c t i v i t i e s agreed within the framework of the 
adopted Action Plan. They also include the costs of serv ic ing the 
meetings and of the f inancial management of projects carr ied out under 
the Action Plan. 
The main items under common costs include: (a) sa la r ie s and 
benefits of s t a f f and consultants, (b) t rave l , (c) meetings, (d) equip-
ment, (e) rental and maintenance of premises (f ) report ing, and (g) 
communications. 
The project costs are spec i f ic for each project and they may 
involve some or a l l of the items l i s t ed above, as well as addit ional 
items such as (a) t ra in ing and education, and (b) sub-contracts for the 
execution of a special ized a c t i v i t y . 
Financial support for the implementation of the Action Plan 
could come from several sources as indicated below: 
(a) Regular contributions from part ic ipat ing countries according to 
a scale to be determined by the government themselves; 
(b) Earmarked contributions to spec i f i c projects from part ic ipat ing 
countr ies; 
(c) Donor countries and organizat ions; 
(d) The Environment Fund of UNEP; 
(e) Regional and international organizat ions; 
(g) Any other sources. 
Of the above, the regular contr ibutions from part ic ipat ing 
countries should be in cash only, while the remainder should prefer-
ably be in cash but could include payments in kind ( s t a f f time, ex-
perts, t ra in ing , f a c i l i t i e s , se rv ices , equipment, e tc . ) . 
Support wi l l be provided by the Environment Fund and the 
United Nations system on the assumption that these contributions wi l l 
progress ively decrease as the governments themselves assume ful l respon-
s i b i l i t y for the implementation of the Action Plan. 
The ultimate aim would be to make the proposed regional 
programme se l f - support ing. This would be done not only by developing 
ins t i tut iona l capab i l i t ie s to perform the required tasks, but also by 
supporting the provis ion of t ra in ing , equipment and other forms of 
ass istance from within the region. A Zambezi River Basin Trust Fund 
should be establ ished to cover the main part of the common costs of 
the implementation of the Action Plan. 
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ANNEX I 
PROPOSED SOURCES OF FUNDING FOR THE IMPLEMENTATION OF THE 
ZAMBEZI ACTION PLAN 
Funding Source Funding Level ( in thousand of do l lars ) 
1987 1988 1989 Total 
Regular contributions from 
part ic ipat ing countries _ 500 500 1 ,000 
Earmarked contributions to 
spec i f ic projects from 
part ic ipat ing countries 1 ,900 1 ,900 3,800 
Donor countries and organiz-
ations 1,100 1,700 1,700 4,500 
The Environment Fund of UNEP 200 400 600 1 ,200 
Organizations of the United 
Nations system and other 
international organizations 300 500 700 1,500 
Total 1 ,600 5,000 5,400 12,000 
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THE ROLE OF THE U.N. ECONOMIC COMMISSION FOR AFRICA 
IN RIVER BASIN MANAGEMENT IN AFRICA 
By 
Yilma Wolde Emmanuel 
Water Resources Unit, Natural Resources 
D i v i s i on , UNECA 
THE ROLE OF THE ECA IN THE MANAGEMENT OF INTERNATIONAL DRAINAGE BASINS 
IN AFRICA 
INTRODUCTION. 
The Economic Commission for Afr ica (ECA) i s the main general 
economic and social development centre within the United Nations system 
for the Afr ica region. Special ized agencies and other United Nations 
bodies focus on spec i f ic sectoral f i e l d s , and the United Nations Develo 
ment Programme coordinates technical co-operation a c t i v i t i e s . 
The ECA secretar iat provides inputs to the global pol icy-
making processes of the United Nations organs. In addit ion, i t par t i -
cipates in operational a c t i v i t i e s and a s s i s t s member states in achiev-
ing in te rna l l y cons istent, self-generat ing and s e l f - r e l i a n t economies. 
I t functions as the regional arm of the United Nations secretar iat in 
Afr ica, charged with exercis ing team leadership and re spons ib i l i t y for 
co-ordination and co-operation at the regional level, as directed by 
General Assembly resolut ion 32/197 of 1977. 
In terms of operational a c t i v i t i e s , the commission has a 
spec i f ic mandate for the preparation of inter-country programmes and 
i t functions as executing agency for in ter - sectora l , sub-regional, 
regional and inter-regional projects. 
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Within ECA, the Water Resources Unit of the Natural Resources 
D iv i s ion i s responsible for promoting water resources development in 
the region. In addit ion, the Science and Technology Unit, the Carto-
graphy and Remote Sensing Unit, the Environment Co-ordination Unit, 
the African Training and Research Centre for Women and the Joint ECA/ 
FAO Agr iculture Div is ion a lso have water-related a c t i v i t i e s . 
In broad terms, the ECA secretar iat wi l l be a s s i s t i ng member 
states in the following a c t i v i t i e s within i t s regional mandate: 
(a) Improvement of regional and subregional cooperation and coordin-
ation ; 
(b) Strengthening of regional and sub-regional t ra in ing programmes; 
(c) Assistance with strategic planning and policy formulation; 
(d) Drought a l lev ia t ion and d i saster preparedness; 
(e) Advisory technical services to member states; 
( f ) Exchange of information and experience among member s tates. 
Regional and subregional cooperation and coordination 
Resolution V I I I of the Water Conference at Mar del Plata in 
1977, requested that p r i o r i t y consideration be given inter a l i a to 
the following recommendations. 
(a) That the regional commission should, taking into account 
the central role of the Economic and Social Council and the Committee 
on Natural Resources at the global leve l , and the special needs and 
conditions of the respective regions: 
( i ) A s s i s t the United Nations Development Programme (UNDP) and 
the United Nations special ized agencies and organizat ions, 
at the request of Governments o f developing countries con-
cerned, in ident i fy ing inter-sectoral sub-regional, regional 
and inter-regional projects and in preparing programmes; 
( i i ) In tens i fy the i r e f fort s in the water sector, and, with the 
ass istance of the competent organizations of the United 
Nations system and at the request of the governments con-
cerned, enlarge cooperation among the countries in the 
water f ie ld at the sub-regional, regional and inter-regional 
level s ; 
( i i i ) Assign spec i f i c r e spons ib i l i t y on water to an ex i s t ing i n te r -
governmental committee within the regional commission, or i f 
necessary, create a new one, and establ i sh or strengthen, 
as appropriate, the secretar iat units of the commissions 
dealing with water, which would serve as the secretar iat of 
the inter-governmental committee referred to in th i s para-
graph; 
( i v ) Establ i sh ad hoc groups of experts, as and when necessary, 
who should preferably be drawn from the countries of the 
region concerned. 
These statements out l ine the mechanism for regional cooper-
ation and coordination recommended at that time. The need for cooper-
ation and coordination stemmed from the fact that, UNDP resident 
representatives have promoted cooperation at the national level . How-
ever, many development programmes such as those concerned with integ-
rated development of shared water resources, with problems of drought 
and deser t i f i cat ion and with t ra in ing and manpower development, 
transcend national boundaries and required a wider base for implement-
ation. In addition to increased cooperation and coordination, there 
was also a fe l t need for a more effect ive exchange of information and 
experience covering strateg ies for addressing water resources develop-
ment problems common to countries in the spec i f ic regions. 
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Since that time, the need has increased for co l lect ive action 
in the water sector in A f r i ca . This i s a resu l t o f widespread drought, 
the economic c r i s i s and the slow implementation of the Mar del Plata 
Action Plan and the International Drinking Water Supply and Sanitat ion 
Decade Programmes. 
Afr ica south of the Sahara lacks clear strateg ies for water 
development. This i s evident in the change in pattern of external 
funding, a decrease in support to the rural sector ( in real terms) and 
an emphasis on emergency projects to a l lev ia te the pl ight of drought-
str icken countr ies. I t i s an'acknowledged fact that donors ident i fy 
one of the major constraints to accelerated water resource development 
to be the lack of bankable projects and the poor absorptive capacity of 
countries for increased external ass i s tance. On the other hand, 
national governments see the major constraint as being a lack of funds 
for bui lding national capab i l i t ies for the effect ive planning, implement-
ation, operation and maintenance of water projects. 
At the same time, the pro l i ferat ion of committees, meetings 
and conferences, in contrast to diminishing f ie ld programmes, has d i s -
couraged the establishment of regional water committees. Countries are 
burdened with the expense of sending delegates to regional meetings, no 
matter how important or relevant the subject matter. The ECA has been 
reluctant, therefore, to establ i sh the mechanism for regional cooper-
ation and coordination unti l member s tates , themselves, express a renewed 
commitment to co l lect ive action in. the water sector. 
The effects of the recent drought and the slow pace of water 
development a c t i v i t i e s , however, have highl ighted several important 
weaknesses which affect almost a l l countries to a greater or lesser 
extent. These include organizational weaknesses, manpower shortages, 
high costs of project implementation and poor cost recovery, weak 
operation and maintenance f a c i l i t i e s and management and planning 
deficiencies. Some countries have been more successful than others 
in reaching solut ions to these problems. There i s l i t t l e effect ive 
dissemination of information, however, and l i t t l e transfer of ex-
ience from country to country or from sub-region to sub-region. 
At the inter-governmental leve l , i t remains crucial for govern-
ments to meet regular ly . This wi l l enable them to assess their progress 
Iin relation to other countr ies, to examine their strategies and possible alternatives, to seek mutual support and cooperation in removing 
common constraints and to promote jo int programming. 
Assistance with Strategic Planning and Pol icy Formulation 
A ser ious constraint to the acceleration of water resources 
development i s the weakness in sectoral analys is and sectoral planning 
in the majority of developing countries in Afr ica south of the Sahara. 
Sectoral analys is is the bridge between macro-economic planning, ( i . e . 
national development planning), and micro-economic planning, (project 
planning). At the present time too much emphasis i s being placed on 
project planning with a consequent neglect of how th i s f i t s into the 
overall strategy for the sector. 
All too often, sector plans are merely a l i s t of ongoing and 
proposed projects for which external support i s pledged or i s l i k e l y 
to be forthcoming. There is frequently l i t t l e or no provis ion for 
strengthening the governments' capacity for susta in ing long-term prog-
rammes. Even where planning departments or min i s t r ie s have sectoral 
planning un i t s , the executing departments and min i s t r ie s lack su f f i c i en t l y 
strong planning fragmented organizational units to ensure that the 
necessary budgetary a l locat ion for each unit can be made in the national 
plan. Hence, there i s an urgent need to strengthen and to coordinate 
sectoral planning in the national planning of f ices and the executing 
organizations. This may lead to improved programme implementation and 
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better coordination of a c t i v i t i e s at regional and sub-regional leve l s 
such as the development of common r i ver basins. 
The ECA offers advisory services to member states in the 
f ie ld of water resources planning and development. Usually th i s takes 
the form of project preparation for external ass istance bearing in 
mind that both the Department of Technical Cooperation and Development 
and the Food and Agr iculture Organization of the United Nations (DTCD 
and FAO respectively) normally execute such projects. 
International River Basins as Natural Geographical Units for Regional 
Cooperation and Economic Integration 
National i n s t i tu t ions are the p r i o r i t y target in accelerating 
water resources development. However, the international r i ver basin 
organizations are important not only as vehicles for planning and coor-
dinating the optimum u t i l i z a t i on of shared water resources but a lso 
for promoting economic integration and cooperation. In some areas, 
notably the Sahelian zone, programmes for " r o l l i n g back the desert" and 
combating environmental degradation can only succeed i f coordinated 
on a basin-wide scale. 
Experience has shown that problems concerning the optimum of 
shared water resources and the equitable d i s t r ibut ion of costs and 
benefits are extremely complex. Nevertheless, the benefits from the 
jo int development of the major r i ver basins re lat ing to i r r i g a t i on , 
navigat ion, municipal and industr ia l water supply, hydroelectric power, 
flood control, water qual i ty , drainage, recreation and general environ-
mental conservation should be given due recognition in the formulation 
of long-term national water development s t rateg ies . 
With regard to the pr inciples of international cooperation 
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over shared r i ver bas ins, no hard-and-fast rules ex ist because no two 
cases are identical J At present, there are some eight international 
river or lake basin organizations in A f r i ca . These vary from f u l l y -
fledged coimiissions or author i t ie s , with wide l e g i s l a t i v e powers and 
substantial f inancial support, to embryonic organizations and technical 
committees with l i t t l e or no project-executing function. Not a l l of 
these organizations have achieved balanced or optimum development. In 
addition to the ex i s t ing organizat ions, there are a number o f proposals 
for new organizations which may or may not come to f ru i t ion in the 
present economic climate. 
Two main weaknesses hampering the effectiveness o f the ex i s t -
ing organizations have been ident i f ied. These are f inancial weaknesses 
because member states are behind with their payments; and managerial, 
because of the lack of d i sc ip l ined managerial and technical s k i l l s . 
In the absence of firm po l i t i ca l commitment by member s tates, 
which manifests i t s e l f in the above weaknesses, external support agencies 
are reluctant to invest heavily in the organizations in spite of the 
"impelling necessity o f jo int managing of basin resources". 
I t i s , however, noted that once given adequate inputs and i n -
frastructure, r i ver basins are ideal geographical un i ts for regional 
cooperation and economic integrat ion. Such cooperation would help to 
achieve balanced and integrated development. To rea l i ze t h i s , a high 
degree of planning and coordination would inev i tably be needed. At 
the same time, the harmonization of national p r i o r i t i e s and development 
programmes and the promotion of jo int projects to exploit natural re-
sources are essential for se l f - su s ta in ing development and for combating 
environmental degradation. 
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RIVER BASIN DEVELOPMENT IN AFRICA 
In Afr ica over 75% of the continent i s def ic ient in r a i n -
fa l l at sometime during the year. At the same time there are 54 inter -
national r i ver and lake basins comprising 40% of the area of the 
continent. These form natural physical units for integrated economic 
development. 
As populations and economies have grown, the demands for 
water have steadi ly r i sen to support not only basic domestic require-
ments but also the growth of industry, energy, transportation and 
agr icu l ture. 
The recent economic c r i s i s and the devastating drought have 
focussed attention on co l lect ive se l f - re l i ance , regional and subregional 
cooperation and the integrated development of resources as a means of 
accelerating socio-economic development. Drainage basins can be used 
as a means of promoting more effect ive economic integration through 
mult i-sectoral and complementary development a c t i v i t i e s . This concept 
has received renewed attention both in the preparations for the UNDP 
Fourth Cycle Regional Programme and in the Afr ica P r i o r i t y Programme for 
Economic Recovery and i t s der ivat ives . " 
In A f r i ca , the concept of international cooperation towards 
the integrated development of resources was es sent ia l l y a post-colonial 
phenomenon. In the early 1960s, several international t reat ies were 
concluded re lat ing to the Senegal Basin (July 26, 1963), the Niger Basin 
(October 26, 1963), the Chad Basin (May 22, 1964) and the Gambia Basin 
(February 18, 1963). More recently, the agreement creating the Kagera 
Basin Organization was signed on August 24th, 1977. 
The Mano River Union (L iber ia and S ierra Leone (1973), Guinea 
joined in 1980) i s more of an economic community than a development organ 
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I t s a c t i v i t i e s , however, have extended to a study of water resources 
and hydroelectric power of the Mano River Basin. S im i l a r l y , the Nigeria 
Niger Joint Commission for Cooperation (1971) and the Sene-Gambian 
permanent Secretar iat (1976) are b i l a t e r a l , multi-purpose organizations 
not primari ly concerned with u t i l i z i n g r i ver basins as a vehicle for 
sub-regional integrat ion. 
The Liptako-Gourma Region Integrated Development Authority was 
created in 1970. The goal was to develop the mineral , energy, hydraulic 
ag r i cu l tu ra l , pastoral and f i sh ing resources of part of the Niger Basin 
fa l l i ng in Burkina Faso, Mali and Niger. I t s a c t i v i t i e s overlap with 
those of the Niger Basin Authority but, as with the above b i latera l 
agencies, i t does not deal with r i ver basins as development en t i t i e s . 
The ECA recognized the d i f f i c u l t i e s that regional and sub-
regional organizations were facing. With a view to increasing the 
organizations role in development, the Second Extraordinary Sess ion of 
the Commission and Second Extraordinary Meeting of the Conference of 
Min i s ters of ECA were held in Addis Ababa from 1 2 - 1 6 October 1986. 
In resolut ion ES-2/1 the UNDP and ECA were asked to continue their close 
cooperation in a l l a c t i v i t i e s concerning the preparation, formulation 
and implementation of the Fourth Regional Programming Cycle for Af r ica. 
Resolution ES-2/7 also requested UNDP to give technical and f inancial 
ass istance to African regional and sub-regional organizations related 
to economic integrat ion. 
Accordingly, jo int ECA/UNDP missions were fielded in early 
1987 to the economic integration ent i t ie s and to the r i ve r arid lake 
basin organizat ions. The purpose was to a s s i s t in the final prepar-
ation of project proposals for the Fourth Cycle. 
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3 
Progress within the ex i s t ing organizations 
A review of the current s i tuat ion in the exist ing r i ver and 
lake basin organizations and recent developments regarding new organiz-
ations i s presented below. Much closer cooperation between UNDP and 
ECA i s envisaged to a s s i s t governments in accelerating development 
of their common resources over the next few years. 
(a) Senegal River Development Organization (OMVS) 
The predecessors of the Senegal River Development Organization 
(OMVS) were the Inter-State Committee for the Development of the Senegal 
River created in 1963, and the Organization of Senegal Riparian States 
(OERS), created in 1968. These were based on agreements between four 
states: Guinea, Ma l i , Mauritania and Senegal. 
In 1972, the OMVS was established through the cooperation of 
Ma l i , Mauritania and Senegal. I t had more modest and r e a l i s t i c objec-
t ives than i t s predecessors, namely the promotion and coordination of 
studies and ac t i v i t i e s re lat ing to the resources of the Senegal River 
Basin. This included nav igat ion, i r r igat ion and hydropower generation. 
The main task of OMVS has been to regulate the r iver to assure 
a fl 
ow of 300m per sec. This i s being achieved through constructing 
a storage reservoir at Manantali in the upper reaches of the r i ve r , 
scheduled to be completed in 1988. The regulated flow wi l l then allow 
the i r r i g a t i on of 375,000 ha of land (of which 240,000 ha are in Senegal 
126,000 ha in Mauritania and 9,000 ha in Ma l i ) . I t wi l l a l so allow 
the annual production of 800 GWh of hydroelectr ic i ty and permanent 
navigation between Kayes and Saint-Louis (900 km). 
The other key component of OMVS a c t i v i t i e s has been the construc-
of an an t i - s a l t barrage at Diama near the mouth of the r i ve r . The barr-
age is completed and wi l l now prevent the movement of a sal ine instrus ion 
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upstream during the low-flow season and at the same time store water 
for- the i r r i ga t i on of 30,000 ha. Associated with the navigation compo-
nent, i t i s envisaged that a r i ver port wi l l be constructed at Kayes 
together with ten intermediate port i n s ta l l a t i on s downstream. 
Through UNDP and mult i lateral and b i latera l ass istance OMVS 
has been able to carry out an array of sectoral studies. These have 
been to evaluate the potential of the basin and to obtain f inancial 
support of US $321,000 towards the construction of the two dams. UNDP 
assistance during the Third Cycle amounted to US $2,469,000 for I n s t i t u -
tional Support to OMVS (RAF/81/059 executed by UNDTCD), and US $865,000 
for Agricultural Development (RAF/78/030 executed by FAO). 
During the construction of the two dams, the OMVS was able to 
reduce costs by approximately US $100 m i l l i on . xThe organization i s now 
discussing with the donors how to u t i l i z e the remaining funds. At the 
present time, only the I ta l i an Government i s disposed to u t i l i z e the 
funds part of which would go to the hydroelectric power s tat ion at 
Manantali. Most of the other donors would l i ke to accord agr iculture 
the highest p r i o r i t y . On their part, the heads of state of OMVS have 
decided to give p r i o r i t y to navigation and to a lert the donour countries 
to th i s effect. 
Clear ly OMVS i s in a c r i t i c a l phase, try ing to ensure the v i a -
b i l i t y of the two dams through the promotion of economic a c t i v i t i e s 
through hydropower, i r r i g a t i on and naviga- ion. In th i s respect, i t i s 
the most advanced of the international r i ver and lake basin organiz-
ations in Afr ica both i t i t s stage of development and in ins t i tut iona l 
organization. The po l i t i ca l support for the organization from i t s 
member states and the f inancial ass istance from the donor community 
ref lect th i s strength. 
Under these circumstances, UNDP support during the Fourth 
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Cycle could a s s i s t OMVS in i t s negotiations with donors. These would 
focus on launching preinvestment studies and projects within the three 
major spheres, hydropower, i r r i ga t i on and navigation. A s s i s t i ng with 
additional agr icultural studies and a s s i s t i n g with the macro-economic 
studies to determine the strategies for development would also be 
negotiated. These studies would focus on four sectors: 
( i ) Agr icu l ture, forestry, l ivestock and f i sher ie s ; 
( i i ) Industry, minerals and energy; 
( i i i ) Transport and communications; 
( i v ) Health and the protection of the environment. 
The achievements of OMVS are impressive in comparison with the 
other r i ver and lake basin organizat ions. However, i t faces severe 
d i f f i c u l t i e s in rea l i s i ng the p r o f i t ab i l i t y of i t s major works under 
the prevai l ing world economic s i tuat ion. In many ways i t serves as a 
model for the other African r i ve r basin organizat ions. I t s success or 
fa i lu re in securing a return on the investment, however, wi l l have a 
major impact on the attitude of many donors towards the concept of 
supporting international r i ver and lake basin development as a key 
element in promoting socio-economic development. 
(b) Gambia River Basin Organization (OMVG) 
The f i r s t efforts at jo int development of the Gambia River 
Basin began in 1964 when a jo int commission between Gambia and Senegal 
was establ ished, ass i s ted by FAO. In 1965, a convention on integrated 
basin development was signed which led to a Treaty of Associat ion in 
1967. The f i r s t work programme was undertaken with the ass istance of 
UNDP (REG/060) under the auspices of the Sene-Gambia Inter-State 
M in i s ter ia l Committee. This project was concerned mainly with studies 
of hydrology and topography to assess the water resources potential 
of the basin. 
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There were pos it ive resu l t s from these f i r s t studies as well 
as complex problems of coordination. These revealed the need for a 
permanent structure to oversee the implementation of decis ions of the 
Council of M in i s ters and to follow up the work programme. Accordingly, 
a Coordinating Committee for the Gambia River Basin Project was 
established in 1976. This committee requested UNDP to organize a mult i -
d i sc ip l inary multidonor mission to help prepare a development programme 
to promote food se l f - suf f ic iency, increased rural and industr ia l develop-
ment. 
As a re su l t of th i s m i s s ion ' s findings,a permanent i n s t i t u t i on 
was established. I t s purpose was to provide a framework for developing 
the basin and to implement the p r i o r i t y programme for basic studies and 
infrastructural strengthening. Thus the Gambia River Basin Development 
Organization (OMVG) was created in 1978. The Republic of Guinea joined 
the organization in 1980, and the Republic of Guinea-Bissau in 1983. 
In 1980, a f ive-year programme of action was prepared by the 
OMVG with the help of UNDP and USAID. The programme cal led for an invest-
ment of US $160 mi l l i on . The cost of the action programme was revised 
upwards after Guinea joined the organization to 'JS $257 mi l l i on . 
As with the Senegal R iver, the Gambia River action programme 
concentrates on an an t i - s a l t barrage ( f i r s t at Yallintenda and now at 
Balingho). They both provide for a storage reservoir at Kekreti, with 
associated elements of hydropower, i r r igated agr icu l ture and transport. 
The development of the Gambia basin, as accepted by member states, i n -
cludes a number of additional elements. A storage dam at Kouya in Guinea, 
a study of the potential for developing the Koliba-Corubal and Kayanga-
Gaba basins in Guinea-Bissau, the i n i t i a t i on of a "post-dam" programe 
to expand i r r igated agr iculture and the necessary measures to mitigate 
adverse environmental and socio-economic effects of the action programme, 
are al l included. 
Up unti l the present time, OMVG has benefited from external 
ass istance for pre-investment studies to ta l l i ng US $27 mi l l i on . During 
the 1982-1986 programming cycle, UNDP ass istance amounted to US 
$1,450,000 for In s t i tu t iona l Support to OMVG (RAF/82/00* executed by 
UNDTCD) and US $500,000 for Pedological Studies (RAF/82/047 executed by 
FAO). Total UNDP support to OMVG is in the order of US $4.81 mi l l ion 
or 18% of the tota l . 
The organization i s a lso poised at a c r i t i c a l point in i t s 
history,. This i s in part due to .seeking to ensure the p ro f i t ab i l i t y 
o f major construction works, as with OMVS. However, i t i s ch ie f ly 
because a controversy has ar isen over the choice and sequence of hydraul 
works to be executed and over the ecological and socio logical conse-
quences of construction, par t icu lar ly at Balingho. The economic v i ab i l i 
of the an t i - s a l t barrage at Balingho has been questioned, but on grounds 
which are themselves disputable. 
For th i s reason, the most urgent a c t i v i t i e s are designed to 
resolve the controversy and to remove the constraints holding back the 
construction phase. They wi l l also prepare for the "post-dam" phase 
by maximising the gross domestic production. This wil l resu l t from 
harnessing the r iver and by preparing the rural population for the new 
a c t i v i t i e s , such as i r r igated agr icu l ture, f i sher ie s and small-scale 
l ivestock rear ing, and to a certain extent preparing them for the 
social changes which wi l l ensue. 
In summary, i t can be seen that the OMVG i s s t i l l in the pre-
investment stage. The f e a s i b i l i t y studies of the hydraulic works envis-
aged are su f f i c i en t l y advanced to allow part of the necessary invest -
ment to be sought. The programme requires a capital investment in the 
order of US $280 m i l l i on , together with complementary and pre-investment 
studies t o ta l l i n g another US $6 mi l l i on . 
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Benef i t t ing from the experience of the OMVS, the Gambia River 
Development Organization i s j u s t i f i a b l y concerned about the "post-dam" 
phase. I t i s determined to prove that harnessing the r i ve r wi l l lead 
to socio-economic progress. In pa r t i cu l a r , i t i s determined to show 
that the member states wi l l be in a pos i t i on , as a consequence of the 
r iver basin development, to serv ice the debts inherent in any inves t -
ments agreed to by the donors. 
(c) The Niger Basin Author ity (NBA) 
The agreement creating the River Niger Commission (RNC) was 
signed in November 1964. I t was signed by the heads of State of the 
nine countr ies sharing the water resources of the Niger Bas in: Benin, 
Burkina Faso, Cameroon, Chad, Cote d ' l v o i r e , Guinea, Ma l i , Niger and 
Niger ia. The objectives of th i s organizat ion were modest i n i t i a l l y , 
pr imari ly concerned with navigation and transport on the r i v e r . 
For the f i r s t nine years of i t s l i f e , the River Niger Commission 
was confined to a non-executive ro le . I t undertook s tud ie s , col lected 
data and disseminated information. Member states did not take the work 
4 
of the commission se r i ous l y and were often not represented at meetings. 
In 1973 the agreement was amended. A council of min i s ters with 
fu l l powers replaced the commissioners and the administrat ive secretary 
was designated executive secretary to re f lect the new view member 
states took the i n s t i t u t i o n a l , f inancia l and technical weaknesses 
plaguing the organizat ion. The Niger River Commission was s t i l l unable 
to assume an executive ro le. 
In 1979, the heads of state and government held an ext raord i -
nary miss ion in Lagos. At t h i s miss ion they resolved to rehab i l i t a te 
the commission and to transform i t into a ser ious and meaningful organ. 
F i n a l l y , on November 21st 1980, the convention es tab l i sh ing the Niger 
Basin Author ity (NBA) was s igned, and the new body came into being. I t 
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had an express mandate that the a c t i v i t i e s of the NBA should centre 
on harmonizing national development po l ic ies within the basin through 
implementing integrated development programmes. 
At the same time, a "prospective development plan for the 
Niger Basin" was prepared and from th i s basic document a two-year 
action plan was synthesized. During a pledging conference at Conakry 
in 1981, 39% of the required budget of US $56 mi l l i on was promised. 
Subsequently, NBA received ass istance from USAID (US $13 m i l l i o n ) , 
FAC, OPEC, EDF, FAO, CIDA and UNDP. These funds were for the estab l i sh-
ment of a planning un i t , an interstate project centred around a mult i -
purpose hydraulic scheme, design of an e lectr ica l gr id for West A f r i ca , 
evaluation of the rural water resources of the basin, a sedimentation 
model and the planning of agr icu l tura l development. 
Two very successful projects are also located in Niamey but 
have weak l inks with NBA. The f i r s t i s the Hydroniger Project. This 
project was in i t ia ted in 1978 before the creation of NBA, and was 
later incorporated but not f u l l y integrated within the authority. 
Hydroniger i s concerned with hydrological monitoring and forecasting 
using real time data transmitted by s a t e l l i t e . There i s no doubt that 
th i s project has substant ia l l y achieved i t s objectives and i s largely 
operational. 
The second is the Agrymet Project. This i s a special ized 
i n s t i tu t i on of the Permanent Inter-State Committee for Drought Control 
in the Sahel (CILSS) created in 1974 for the purpose of t ra in ing and 
research into hydrometeorology and agrometeorology. I t i s a ref lect ion 
of NBA's lack of c r ed i b i l i t y that these two successful organizations 
separate themselves as much as possible from NBA even though there i s 
a great deal that could be achieved in cormion. 
Currently, the NBA i s s t i l l severely hampered by the same 
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managerial and f inancial d i f f i c u l t i e s that crippled i t s predecessor. 
The NBA has had some achievements, but s t i l l lacks a focussed develop-
ment programme. This lack has not inspired the confidence of member 
states in the organization and the payment of contr ibutions i s s t i l l 
behind schedule. 
In August 1986, the council of ministers commissioned a consul-
tant ' s report on rev i t a l i z i ng the NBA. On the basis o f that report, 
the council made recommendations on reapportioning the contributions 
of member s tates , streamlining the objectives of the NBA and restruc-
turing the secretar iat . The executive secretary has been entrusted 
with the preparation of a summit meeting of heads of state and govern-
ment to decide upon the future of the Authority. In the meantime, the 
personnel of the secretar iat have been suspended from duty and, apart 
from the Hydroniger Project, a c t i v i t i e s have ceased. 
I t seems l i k e l y that the summit wi l l be held in late 1987. 
I f the organization i s going to continue, there wi l l have to be a sub-
stantial slimming down of i t s structure, a concentration on basin 
planning, the ident i f i cat ion of programmes with clear benefits to 
member states and an assurance of f inancial contributions to keep the 
organization operational. The Hydroniger Project should be continued 
to f u l f i l i t s objectives. The substantial capab i l i t ie s of th i s project 
can be used to good effect by the planning un i t . 
Only in th i s way wil l the confidence of donors be restored 
and the NBA make some headway towards f u l f i l l i n g the executive and 
operational roles envisaged by member states. The Niger Basin i s 
c r i t i ca l in terms of the economic development of Sahelian West Af r i ca . 
Thus the ex i s t ing po l i t i ca l wi l l among member states to cooperate 
should be capita l ized upon and every effort should be made to r ev i t -
al ize the organization. 
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(d) Lake Chad Basin Commission (LCBC) 
The convention creating the Lake Chad Basin Commission was 
signed on May 22nd 1964. I n i t i a l l y , i t s objectives were to prevent 
harmful exploitat ion of Lake Chad and the r i ve r s running into i t . Con-
sequently, for the f i r s t eight years of i t s l i f e the LCBC devoted i t -
s e l f to carrying out studies and research. 
I t was not unti l 1972 that the heads of state and government 
of the four r ipar ian states of the Lake Chad basin (Cameroon, Chad, 
Niger and Nigeria) met for the f i r s t time. At that time the emphasis 
was sh i fted towards the economic and social growth of the area. 
Following t h i s , the Lake Chad Basin Commission Development Fund was 
established in 1973 to finance development projects. Member states 
were cal led upon to contribute 1/1000th of their respective national 
budgets to th i s fund. 
Since 1972, the commission has embarked upon projects and ex-
panded i t s a c t i v i t i e s . UNDP alone contributed US $14.3 m i l l i on towards 
increasing agr icu ltura l production and restor ing the stocks of catt le 
decimated by the drought of the early 1970s. A multi-donor, mult i -
d i s c i p l i na r y mission was fielded in 1977 which prepared a US $93.5 
m i l l i on programme mostly centred around i r r i gated agr icu l ture. These 
proposals were judged unacceptable on soc io log ica l grounds by some 
donors. Subsequently, a strategy for long-term rural development was 
prepared with ass istance from USAID, the governments of I t a l y and the 
Netherlands and UNDP. However, aspects of th i s action plan were also 
controvers ia l . 
In 1981, a five-year action plan based on the f indings of 
the previous studies was prepared and submitted to donors. I t l i s t ed 
nineteen projects, of which ten were for immediate execution. They 
were aimed at maximising food production and t r igger ing socio-economic 
development. In 1982, the consultat ive committee members of LCBC put 
forward f ive options for implementing the action plan. These required 
financial investments ranging from US $4.6 mi l l i on to US $35 m i l l i on . 
The lower amount received support from the donors as a bridgihg oper-
ation pending LCBC seeking additional f inancing. 
The summit of heads of state which took place in Lagos in 
April 1983 took the following decis ions: 
- the return of the LCBC from Maroua in Cameroon (to where i t had 
been evacuated following the disturbances in Chad) to Ndjamena; 
- the evaluation of the bas in ' s water resources, includinq those 
of the L.ogone and Chari r i ve r s . 
This marked an important attempt to rev i ta l i ze the commission 
and to or ient i t s a c t i v i t i e s around the e s sent ia l , unifying elements 
of water resources which can lead to socio-economic development. 
Again at the summit meeting in 1985, the LCBC was cal led 
upon to return to Ndjamena and to revise the 1981 programme of act ion. 
Up to th i s date, the LCBC had been gradually los ing the confidence of 
the donor community. This was a resu l t of mediocre performance, poor 
management, a disputed programme and a lack of effect ive communication 
5 
among the commission, i t s member states and the donors. 
The LCBC returned to Ndjamena in September 1986 under the 
leadership of a new executive secretary and began the work of restor ing 
i t s ravaged headquarters. In the context of a new s ta r t for the 
commission, several donors have expressed their interest , in pr inc ip le, 
in continuing their support. On the i r part, the member states have 
agreed to step up their ef forts to finance the organization in spite 
of the economic s i tuat ion in the region. At present the development 
fund stands at 500 mi l l ion CFA and the level of contribution to the 
fund by member states exceeds 75% of assessed dues. In terms of runn-
ing costs , 65% of contributions are paid. I t should also be mentioned 
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that 170 mi l l i on CFA have also been contributed towards the renovation 
of the headquarters bui ld ing. 
In summary, i t can be said that despite the d i f f i c u l t i e s faced 
by the organization, concrete achievements have been made. These have 
been in the f ie ld of agr icultural t r a i n ing , f i sher ies and l ivestock. 
The commission has made a new s tar t and has attempted to focus i t s 
a c t i v i t i e s on the main objective of planning and regulating the water 
resources of the basin to restore the depleted volume of Lake Chad and 
to promote economic ac t i v i t y . Assistance i s needed to strengthen i t s 
planning and water management capab i l i ty , to stimulate the development 
of i r r i g a t i on and f i s he r i e s , and to promote l ivestock development within 
the ecological constra ints. 
The management of the Logone and Chari r i ver systems are 
essential to the restoration of lake leve l s . In th i s regard the Central 
African Republic has been invited to join the LC3C in order to extend 
the l im i t s o f the conventional basin to include the headwaters of these 
r i ve r s . 
The water resources of th i s area as an important focal point 
for socio-economic development. Given the po l i t i ca l wi l l of the member 
states to support the organizat ion, there are strong grounds for 
a s s i s t i n g the rev i ta l i za t ion of the organization and for encouraging 
donor support for development a c t i v i t i e s in th i s drought-str icken 
portion of the continent. 
(e) The Kagera Basin Organization (KBO) 
The Organization for the Management and Development of the 
Kagera River Basin (KBO) was created on August 24th 1977 by the heads 
of state of Burundi, Rwanda and, Tanzania. This followed substantial 
UNDP ass istance in preparing a plan for the optimal development of land 
and water resources o f the Kagera River Basin. The plan included pro-
posals for an ins t i tut iona l body for the jo int management and development 
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of the bas in ' s resources. Uganda became a member of the KBO in May 
1981. 
An Indicat ive Basin Plan was formulated and presented to donors 
in Paris in 1979. There, i t was generally agreed that the plan did 
not yet constitute a comprehensive development strategy for the Kagera 
Basin. Subsequently, a multi-donor, mu l t i -d i s c ip i i na ry mission led 
by UNDP was fielded and an action programme was prepared. The prog-
ramme included s ix project proposals for agr icu l tura l development, two 
for hydropower, one for transport and communications and one concerning 
the environment. 
The action programme required pre-investment finance of some 
US $35-50 mi l l i on , with subsequent capital investment estimated at US 
$3 b i l l i o n . Although a number of donors expressed interest in the 
programme, concrete pledges were received from only Austria and I t a l y 
who agreed to finance jo i n t l y a transport study. In the area of hydro-
power, the Belgian Government agreed to finance studies for the Rusumo 
Fal l s proposals. UNDP ass istance during the Third Cycle amounted to 
US $550,000 for the Documentation Centre (RAF/80/029, executed by 
UNESCO), US $37,200 for tsetse f l y eradication (RAF/85/12, mission 
carried out by FAO/WHO/IAEA), and US $739,000 for a transport study 
(RAF/80/029) which was not f u l l y u t i l i zed . Support prior to 1982 i s 
estimated at US $3 m i l l i on . 
Following a review meeting between KBO and UNDP in 1984, a con-
su l t an t ' s report was prepared on cost reduction and restructur ing. The 
commission of KBO unanimously accepted the proposals contained in the 
report and implemented the recommendations. This resulted in a cost 
saving of '\8% in the 1986 budget compared with 1984. In September 1985, 
the secretar iat was able to occupy i t s new headquarters and accelerate 
progress with the establishment of the documentation centre. 
At the present time, the KBO i s concerned with reducing i t s 
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action programme to a more manageable s i ze . I t i s a lso seeking donor 
support for p r i o r i t y a c t i v i t i e s in the f ie ld of agr icu l ture, energy, 
transport, communications and t ra in ing . The Belgian Government i s 
act ive ly financing the Rusumo Fal l s hydropower project, the African 
Development Fund has recently agreed to loan US $15 mi l l i on for the 
financing of a telecommunications project. UNDP support during i t s 
Fourth Cycle Regional Programme is being sought to fund the completion 
o f the documentation centre, some supplementary elements of the Rusumo 
Fa l l s project and a tsetse f l y eradication project. 
The KBO i s thus poised for implementation, which should help 
in securing additional finance from the international community for 
the other outstanding p r i o r i t y programnes. In terms of member state 
support, a considerable effort has been made to reduce arrears in the 
recurrent budget. The organization has a lso taken steps to revise 
the proportion o f total contributions paid by each member state. The 
new quotas are: Burundi 20%, Rwanda 22%, Tanzania 35% and Uganda 23%. 
I t should be noted that the member states have financed the cost of 
the headquarters building and three regional of f ices at a total cost 
of over US $4 m i l l i on . I t i s anticipated that with the completion of 
these capital investments, a greater proportion of the contribution of 
member states wil l be avai lable for development a c t i v i t i e s as provided 
for in the organ izat ion ' s f inancial regulat ions. 
CURRENT DEVELOPMENT TOWARDS INTEGRATED DEVELOPMENT OF OTHER INTER-
NATIONAL RIVER AND LAKE BASINS6 
(a) The Ni le Basin 
Second only to the Congo/Zaire basin in s ize, the Nile Basin 
2 
i s 2.9 mi l l ion km in surface area. The main stream, the White N i le , 
i s some 6,700 km from source to mouth. The Ni le r i ver has two main 
sources, the Equatorial Lakes, from which the White Nile r i s e s , and 
the Ethiopian Plateau, from which the Blue N i le , Sobat and Atbara systems 3 r i s e . I t has an annual discharge at Aswan of about 84 mi l l i on m . 
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The basin includes portions of nine r ipar ian states (Burundi, 
Egypt, Ethiopia, Kenya, Rwanda, Sudan, Tanzania, Uganda and Zaire) and 
extends from the equatorial region to the Mediterranean. I t a lso 
includes the Kagera River Basin. 
The importance of water resources for the socio-economic 
development of basin i s undisputable. Already they support substantial 
a c t i v i t i e s in the f ie lds of agr icu l ture, hydropower, transport, 
f i sher ies and l i vestock. However, with growing demand, the comprehen-
sive planning and management of the resources i s becoming increas ing ly 
necessary. 
Most o f the r ipar ian states have developed indicat ive plans 
for water resources u t i l i z a t i on . B i latera l agreements ex i s t between 
Egypt and Sudan on the u t i l i z a t i on of the Nile waters, including the 
establishment of a permanent Joint Technical Committee. From 1967 to 
1977, a UNDP-funded project enabled hydrometeorological surveys of 
the catchments of Lake V i c to r i a , Kyoga and Mobuto Sesse Seko to be 
undertaken. This included a hydrological model of the Upper Ni le Basin. 
This entai led the act ive cooperation of most r ipar ian states. Ethiopia 
and Zaire had observer status in the technical committee. 
In January 1986, UNDP sponsored a workshop for Ni le Basin 
countr ies, organized by the Mekong Secretar iat in Bangkok, Thailand. 
At that meeting, a number of recommendations were made concerning cooper-
ation among basin states for the comprehensive development of water 
resources. The representatives also requested UNDP to play a cata ly t ic 
role in mobil iz ing assistance in support of Ni le development. 
As a resu l t of that i n i t i a t i v e , a jo int UNDP/Economic Commi-
ssion for Afr ica (ECA) mission was carr ied out in February/March 1987. 
I t ' s purpose was to c l a r i f y issues with the governments concerned and 
to d iscuss the terms of reference of a subsequent mission for the 
development of the White N i le . The purpose of th i s mission wi l l be to 
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ident i fy programmes and projects which require jo int action by two or 
more r ipar ian states. 
I t i s expected that the ident i f i cat ion mission will take 
place in late 1987. This i n i t i a t i v e i s purely development oriented. 
There are no prior legal or in s t i tut iona l requirements. These would 
be considered only i f t he re ' i s a clear need for such, on the basis of 
subsequent projects and programmes. 
(b) The Congo/Zaire Basin 
The Congo/Zaire Basin i s the largest in Afr ica covering an 
area of 3.7 mi l l ion km . The main r i ver i s estimated to be 3,700 km 
in length and the catchment includes the Lake Tanganyika/Kivu basin. 
The population of the basin i s 38 m i l l i o n , representing 46.5% of the 
populations of the nine r ipar ian states: Angola, Burundi, Cameroon, 
Central African Republic, Congo, Rwanda, Tanzania, Zaire and Zambia. 
Most of the basin has a high potential for rainfed agr iculture 
because of i t s equatorial locat ion. However, the northern and southern 
margins have long dry seasons and have suffered from the recent drought. 
The high ra in fa l l over much of the basin gives r i se to a mean annual 
discharge of 1,325 b i l l i o n m , which represents about 30% of a l l 
surface water discharges on the continent. 
There i s a huge hydroelectric power generation potential within 
the basin and scope for economic cooperation in the f ie lds of energy 
and industry. Much of the basin i s land-locked, however, transport 
and communications offer important incentives for jo int programmes 
among the r ipar ian states. 
For th i s reason, a study was requested by three r ipar ian states 
(Burundi, Rwanda and Zaire). The study was executed by ECA in 1983 
which reviewed the current s i tuat ion within the basin and analysed the 
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the po s s i b i l i t i e s for developing and exploit ing the r iver and i t s 
t r ibutar ies . Proposals were made for a convention to establ i sh an 
authority to develop the basin, for a general policy and for a f i r s t 
programme for development. 
The ECA study wi l l be examined by a l l r ipar ian states and a 
meeting i s scheduled to be held in October 1987 to decide on future 
action. I t i s l i k e l y that any programme of cooperation wi l l be 
carried out under the auspices of the Economic Community of Central 
African States (ECCAS). I f th i s were to come about, the problems of 
the basin being shared by two member states of the Preferential Trade 
Area (PTA), i . e . Tanzania and Zambia, and the absence of Angola from 
ECCAS would have to be solved. 
There i s no reason, however, to prevent the ident i f i cat ion 
and implementation of projects which involve two or more member states 
as a f i r s t p r i o r i t y . The l e g i s l a t i ve and administrative aspects can 
be dealt with as, and when, they a r r i ve , s imi lar to the strategy pro-
posed for the White N i le . 
Pr ior proposals existed to develop the Lake Tanganyika/Kivu 
Basin, including the establishment in 1975 of a now defunct technical 
committee. These have been overtaken by the proposal to consider 
development of the Congo/Zaire Basin as a whole. Should the basin prove 
d i f f i c u l t to develop as a whole, the potential for transport, i r r i g -
ation and f i sher ies could be explored with respect to the much smaller 
Tanganyika/Kivu Basin. These could be considered together with the 
problem of regulating lake l e ve l s , i f member states so wished. 
(c) The Zambezi Basin 
The Zambezi River and i t s t r ibutar ie s drain an area of approxi-
2 mately 1.3 mi l l ion km . The mean annual flow at i t s mouth i s 106 b i l l i o n 
3 
m and about 20 mi l l ion people inhabit the r iver basin. The resources 
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are shared among eight countr ies: Angola, Botswana, Malawi, Mozambique, 
Namibia, Tanzania, Zambia and Zimbabwe. 
In the l i g h t of the Environmentally-Sound Management of Inland 
Waters (EMINWA) Programme of UNEP, a working group of experts met in 
1985. They proposed the drawing up of a diagnost ic study and a draft 
international Zambezi Action Plan. The objectives of the study were 
to define spec i f ic environmental programmes and their impact, to draw 
up programmes for incorporating environmental concerns into the manage-
ment of water resources and to a lert governments to the potential impact 
of socio-economic development a c t i v i t i e s on the water environment. 
The second meeting of the working group in 1986 suggested amend-
ments to the action plan which were again discussed at the third meet-
ing in Gaborone in January 1987. At the same meeting, an agreement on 
the action plan was also considered. This agreement ca l l s for the 
adoption of the plan by member states and the establishment of an inter-
governmental monitoring and coordinating committee. I t also ca l l s for 
sett ing up a coordinating unit to ensure the implementation of the plan 
and to act as a secretar iat for the inter-governmental committee. 
I t was also proposed that a Zambezi River Basin Trust Fund 
be established to promote financial support for the implementation of 
the Action Plan. The Trust Fund i s to be financed from contributions 
made by member states and other external donor sources. To th i s end, 
a meeting was held in Geneva in March 1987 to s o l i c i t support for the 
Trust Fund. 
The agreement i s to be considered at an inter-governmental 
meeting to be held later in 1987. 
CONCLUSIONS AND RECOMMENDATIONS7 
This br ie f review of the "state of the ar t " of international 
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r iver and lake basin development in Afr ica shows that there have been 
some success in executing the preliminary diagnost ic phase, preparing 
action programmes and obtaining the necessary finance for spec i f i c 
projects. However, most organizations have faced severe d i f f i c u l t i e s 
as a resu l t of f i nanc ia l , technical and managerial weaknesses. Much 
remains to be done to improve the performance of the organizations i f 
they are to accelerate socio-economic development in their part icular 
sub-regions. The concept of using d i s t i n c t geographical units as a 
vehicle for integrated development i s even more va l id at the present 
time of economic c r i s i s . At th is time the international community i s 
waiting for concrete examples of successful co l lect ive se l f - re l i ance 
before providing the additional external funds needed for long-term 
development. 
In the case of the ex i s t ing basin organizat ions, the po l i t i ca l 
will to cooperate i s already demonstrated and the ins t i tut iona l and 
leg i s l a t i ve machinery i s already in place. But the po l i t i ca l wi l l i s 
not backed up with the provis ion of adequate resources from the member 
states. Despite recent efforts to reduce the arrears owing to the 
organizations, a l l are overdependent upon external donor support and 
management remains a major problem. Some urgent reforms are necessary 
in order to increase their effectiveness as development agencies. 
Member states are urged to introduce the necessary re-structur ing and 
re-focussing measures to provide a firm foundation for the future. 
In the case of the basins in which new i n i t i a t i v e s for coorper-
ation are envisaged, there i s c lear ly a need for caution in es tab l i sh -
ing new i n s t i t u t i on s . These should not be established before ex i s t ing 
mechanisms have been fu l l y explored, par t i cu la r l y in view of the p r o l i -
feration of ca l l s for contributions from already overburdened member 
states. 
River and lake basin organizations are essential for promot-
ing integrated development and agr icu l ture, in part icu lar . I f , for a 
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var iety o f reasons, l i t t l e progress has been made over the l a s t twenty-
five years, this i s a l l the more reason for a determined effort over 
the next four to f ive years to ensure their v i a b i l i t y and the p ro f i t -
a b i l i t y of their programmes. 
The following suggestions are made as to the major or ientation 
of r i ver and lake basin development in the l i g h t of experience so far. 
Individual circumstances and p r i o r i t i e s d i f f e r , but i t i s hoped that 
these general points wi l l a s s i s t member states in their consideration 
of the future programmes and a c t i v i t i e s o f r i ver and lake basin organiz-
at ions. 
y 
(1) In s t i tu t iona l arrangenents: i t i s fe l t that development 
a c t i v i t i e s must take p r i o r i t y over i n s t i tu t i on -bu i ld ing and 
l e g i s l a t i on . Where mechanisms already ex i s t , a streamlining 
of both the executive secretar iats and the administrat ive 
machinery may reduce costs and s t i l l enable the organizations 
to function ef fect ive ly . In the case of new i n i t i a t i v e s , 
arrangements should be made as and when required by the 
programmes and projects actual ly being implemented. 
(2) Pol icy: i t seems clear that inter - s tate a c t i v i t i e s need the 
intervention of heads of state and only at that level can 
decis ions be taken. The council o f ministers should oversee 
the implementation of action programmes. Technical d i scuss ions 
at the expert level should be on an ad hoc bas i s , l a rge ly 
designed to br ie f either the ministers or heads of state and 
to a s s i s t in decision-making. 
(3) Finance: most o f the organizations are moving towards a 
d i f ferent ia l scale of contr ibut ion. This i s based either on 
the rat io of benefits to be accrued from development a c t i v i -
t i e s or the member s tates ' a b i l i t y to contribute in terms of 
their per capita income of GNP. To request equal contributions 
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from member states having l i t t l e share in either the resources 
or potential benefits i s a formula un l ike ly to succeed in the 
long run. 
Development funds: some organizations have established a 
developnent fund in addition to the usual capital and recur-
rent budgets. This allows them to have a certain independence 
from external sources of finance. They can then carry out 
project ident i f i cat ion and preparation without being t ied to 
certain donors' wishes. I t also allows a cash contribution 
to projects, which can be helpful in receiving external finance. 
Bearing in mind that a diagnostic phase i s necessary to ident i fy 
the bas in ' s potential for development and to stimulate the 
interest of r ipar ian s tates, most subsequent action programmes 
are too ambitious and beyond the capab i l i t ie s of the ex ist ing 
organizations. I t i s essential for member states to indicate 
p r i o r i t i e s and for the organizations to produce r e a l i s t i c , 
phased programmes. A step-by-step approach i s more l i k e l y to 
be successful and wil l lead to a steady growth in the capab i l i ty 
of the organizations. 
The key function of the r i ve r and lake basin organizations i s 
to plan such a phased programme and to harmonize i t with the 
national programmes of member states. This requires that the 
planning units must be adequately staffed and be given high 
p r i o r i t y in the work programme. The implementation, monitoring 
and evaluation of development projects i s an integral part of 
th i s function. Very often the execution of projects or prog-
rammes may be contracted out, but the organization must have 
the technical resources to oversee the work being carr ied out. 
The organization must also be able to follow through the project 
cycle and to perform an economic analys i s of proposed projects. 
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This will enable i t to check the v a l i d i t y of conclusions 
reached by consultants and to ve r i f y points of dispute. Any 
economic ana lys i s performed should take into account the un-
quantif iable and social benefits of development proposals, 
as much as possible. 
Adequate environmental and socia impact studies should form 
part of a l l pre-investment work. This wil l avoid the delays 
in implementation which have been experienced by some organiz 
ations in the past. Donors have on occasion objected to 
proposals on environmental or sociological grounds, usual ly 
because in suf f i c ient information has been avai lable. 
The choice of the executive head of the organization has 
repeatedly been found to be important in ensuring i t s e f f i -
ciency and effectiveness. Certa in ly, the h i s tory of the 
exist ing organizations has reflected the personal ity and 
a b i l i t y of their chief executives. I t seems of paramount 
importance that the select ion of the executive head be made 
on technical rather than po l i t i ca l or other grounds. The 
performance of the executive head should be evaluated by the 
council of ministers in re lat ion to the implementation of the 
action programme. They should be required to report to the 
meeting of heads of state on th i s aspect at regular intervals 
In the case of the Congo/Zaire Basin which extends beyond 
the boundaries of the two economic integration en t i t i e s , the 
PTA and ECCAS, member states may wish to consider the estab-
lishment of an independent commission which could deal equal 1 
with other intergovernmental organizations. The secretar iat 
of ECA stands ready to a s s i s t with the creation of such, i f 
and when requested to do so. 
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At th i s c r i t i c a l time in the h i s tory of A f r i ca , the streng-
thening of international r iver and lake basin organizat ions can do much 
towards integrated economic development and co l lect i ve se l f - re l i ance. 
The Lagos Plan of Action ca l l s for the jo int r i ver basin organizat ions 
to promote inter-governmental cooperation in the development of shared 
water resources. At the beginning of the UNDP Fourth Cycle Regional 
programme, i t i s to be hoped that continued support wi l l be forthcoming 
from UNDP to the r iver and lake basin organizations. The UNDP has had 
an h i s tor ic ro le in helping to create the exist ing organizations and 
their ass i s tance has had a v i ta l cata ly t ic nature in re lat ion to the 
international donor community. 
The secretar iat of the Economic Commission for Afr ica f u l l y 
supports the concept of using international r iver and lake basins as 
vehicles for long-term socio-economic recovery. I t looks forward to 
fru it fu l cooperation with member states and with the United Nations 
system in accelerating economic achievement through the jo int develop-
ment of water resources. 
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LIST OF ACRONYMS 
Canadian International Development Agency 
Permanent Inter-State Committee for Drought Control in the 
Sahel 
Economic Community of Central Afr ican States 
European Development Fund 
Environmentally-sound Management of Inland Maters 
Fond d 'A ide et Cooperation 
Food and Agr iculture Organization of the United Nations 
Organization for the Management and Development of the 
Kagera River Basin (Kagera Basin Organization) 
Lake Chad Basin Commission 
Niger Basin Authority 
Gambia River Development Organization 
Senegal River Development Organization 
Organization of Petroleum Exporting Countries 
Preferential Trade Area 
River Niger Commission 
United States Agency for International Development 
United Nations Development Programme 
United Nations Department of Technical Co-operation for 
Development 
United Nations Environment Programme. 
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TECHNIQUES FOR MEASURING FLOW IN CHANNELS 
by 
George Okoye Krhoda 
Department of Geography 
Univers i ty of Nairobi 
INTRODUCTION 
Determining the quantity of water has become an important facet 
in water resources development because of the rapid ly increasing demand 
for water as a resu l t of population growth. The pressure on water re -
sources ref lects i t s e l f in the form of conf l i c t s of use and among users 
because the use of water in one direct ion may preclude i t s use in others 
For th i s reason there must be ways of determining the quantity of water 
in order to apportion i t for di f ferent uses. 
The d i f ferent uses of water include domestic and industr ia l 
consumption, the generation of hydroelectric power, for pol lut ion cont-
rol and for i r r i ga t i on . The use of water for one function may preclude 
use for the others in any given s i tuat ion. For th i s reason there i s 
an increasing demand for well trained technical s t a f f to work in the 
area of water resources development, especia l ly in developing countries. 
The eff ic iency of the technical s ta f f will be ass i s ted by also improving 
the instrumentation and techniques and a more intensive appl ication 
of modern computing. 
The methods used for determining the quantity of water are 
many. One of the methods discussed in th i s paper involves the measure-
ment of ve loc i ty using both mechanical devices and chemical electr ical 
methods. A second method uses stage-discharge re lat ions computed from 
the measurements of stage of flow and the h i s tor ica l records of d i s -
charge. The re lat ions are shown in a graphical form by a rat ing curve. 
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The f inal group of methods discussed for determining quantit ies of 
water measure discharge d i rec t l y by using structures such as weirs, 
notches and flumes. 
This paper discusses the techniques for determining discharges 
in open as well as closed channels. Open channels include r i ve r s , 
i r r i ga t i on channels and many other conduits in which water flows with 
a free surface. The methods that have been adapted for measuring d i s -
charges in closed conduits such as pipes are also discussed. I t will 
be shown that there are many methods that are eas i l y adaptable for 
spec i f ic environments at minimum costs and which demand l i t t l e tra in ing 
for the operators. 
THE BASIS OF DISCHARGE MEASUREMENTS 
I t i s believed that the oldest hydrological records consisted 
of flood marks along the Ni le River carved in i t s c l i f f s between Semneh 
and Kumneh (Boyer 1964). However the largest water supply works, which 
existed in China, Ind ia, Babylon, the Roman Empire and Central America, 
must have been based on some form of computation of the quantity of 
water d istr ibuted to any given user. The quantity of water passing 
through a point in a channel i s called discharge. The measurement of 
discharge i s based on the cont inuity equation. This equation expresses 
discharge, q, to be a product of the cross-sect ional area of the channel, 
A, and ve loc i ty of the flow, V, and shown in the expression: 
q = A.V (1) 
in which A i s the product of mean width and mean depth of the channel, 
in m^. 
Discharge may be expressed in cubic meters per second or in 
l i t r e s or gal lons per unit given time, while ve loc i ty i s measured in 
distance per unit time such as metres per second. The continuity 
equation states also that the discharge, q, i s the same in a l l c ros s -
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sections of the conduit. In other words: 
q = V1 .A1 = V2 .A2 (2) 
where V-| and V2 are the mean ve loc i t i e s and A^ and A2 the c ro s s -
sectional areas in any two sect ions, respect ively. 
The other methods of measuring the quantity of water passing 
through a cross -sect ion uses the energy equation. A l iqu id in motion 
possesses three kinds of energy, namely kinetic energy, pressure 
energy and elevation (potent ia l ) energy. The l a s t two are forms 
of potential energy. During the flow of a l i qu id , energy can be t rans -
ferred from one form to another. For example a hole punctured into 
a closed vessel ful l of water at a higher pressure than the atmosphere 
wil l form a jet . A percel of water forming the jet loses i t s pressure 
energy but obtains k inet ic energy instead. The jet obviously r i s e s 
to a certain height above the vessel and then f a l l s because a l l the 
kinetic energy has been transferred into elevation energy. 
The height above a reference plane to which a mass of l i qu id 
would r i s e i f the kinetic energy as well as the pressure energy were 
transferred to elevation energy i s the total energy of the mass of the 
l i qu id . The height i s cal led the energy head and i t cons i s t s of the 
elevation head, Z, the pressure head, P/a and the ve loc i ty head, V"/2g; 
in which g i s acceleration due to grav ity and i s equal to 9.81 m/52, 
3 2 
a i s the unit weight of the l i qu id in Mp/m . V /2g and 1 are calculated 
in metres. 
The energy theorem of a perfect ( ideal) f lu id ( Be rnou l l i ' s 
equation) states that 
\]Z + P_ + constant (3) 
2g a 
However, in real f l u i d , the amount of energy decreases because of 
f r i c t iona l losses that transforms energy into heat. The sum of such 
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loss i s measured by the total f r i c t iona l head, Ehf. The expression 
(3) measured at two points in a channel becomes: 
V2 + PI + = V22 + P2 + I 2 + Ehf (4) 
2g a 2g a 
where V-|, P^, and Z, refer to ve loc i ty , pressure and elevation head 
at point 1 in the channel and V^, P2 and to the same quantit ies in 
another point 2 further downstream of point 1. Ehf i s the total loss 
between points 1 and 2. 
The concepts of the energy gradient and the hydraulic gradient 
are derived from expression (4). The hydraulic gradient shows the level 
to which the l iqu id r i se s in a vert ical stand pipe, a piezometer tube, 
connected to a channel. I t expresses the potential energy of a l iqu id . 
There are several pertinent truths that make a piezometer an instrument 
for measuring discharge of a channel. 
One of such truths i s that in an open channel, the pressure 
i s zero at the l iqu id surface and the hydraulic gradient coincides with 
the l iqu id surface. I f the flow of the l i qu id i s uniform, the depth, 
ve loc i ty and veloc i ty head are parallel to the bottom and have the 
same slopes downwards in the d irect ion of the flow, because the energy 
of the l iqu id always decreases in the d i rect ion of the flow due to 
internal f r i c t i on . Sometimes, for the ease of computation, the loss 
of head may be neglected and the energy gradient becomes hor izontal. 
The hydraulic gradient r i ses and f a l l s in the d i rect ion of 
flow depending on changes of the ve loc i ty head. Using expression (2) 
above, the changes in veloc ity head are caused by changes of the 
cross-sect ional area. Many discharge measuring devices that are 
discussed in the present paper use the pr inciples of continuity equation 
and conservation of energy. 
There are two categories of instruments that are used in measur-
ing discharges. There are instruments that determine the ve loc i ty of 
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flow d i rec t l y from a conduit and uses the expression (1) to compute 
discharge while there are others that compute discharge d i rec t l y using 
some co-e f f i c ient s . In each case the hydraulic of the flow varies 
and one instrument determines discharge rather more accurately than 
the other. The d i scuss ion that follows describes some of the methods 
for determining ve loc i ty in channels. 
METHODS OF VELOCITY MEASUREMENTS 
Introduction 
The conditions of streamflow range from those that have ex-
tremely low ve loc i t ie s in i r r i g a t i on cannals to the most turbulent 
flows in mountainous and flood-prone channels. These are open 
channels while others are closed conduits, as in pipes. The s izes of 
the channels and the nature of the boundary vary considerably. Because 
of these widely varying conditions several methods have been developed 
for ve loc i ty measurements, depending on the type of instrument (Nemec 
1964). These methods use mechanical devices which are rotated or 
deflected by the current, instruments for the conversion of ve loc i ty 
head into potential head and chemical and electr ical methods. 
Mechanical Devices 
The three principal mechanical devices used in ve loc i ty measure-
ments include the rotating meters, the dynamometer and the f loat . The 
rotating meters are by far the most popular in Kenya and they include 
a whole range of current meters with horizontal or vert ical axles. The 
rotation i s accomplished by cups or vanes or propel lers, and they come 
in a wide range of s izes and capab i l i t i e s . 
To ascertain the average ve loc i ty of water at a cross section, 
one div ides the cross section into vert ical bands. For each band an 
average vert ical ve loc i ty i s computed from point ve loc i t ie s measured at 
character i s t ic depths. The procedure involves an intergrat ion of 
ve loc i t i e s at d i f ferent depths of flow. The veloc i ty varies also with 
time. I t pulsates at short time intervals as a resu l t of macro-eddy 
transport through the section. This pulsation i s , however, intergrated 
into an average by the very pr inciple of the current meter. 
The current meter i s composed of a propeller or cups on an 
axle, the body, a revolution-counting device and the e lectr ic contact. 
The whole current meter i s suspended either on a rod or on a cable. 
There is a wire that leads from the contact to the buzzer or any other 
signal - or revolution-counting device. The re lat ion between the 
number of rotat ions of the propeller or cup and the ve loc i ty i s obtained 
by ca l ibrat ing the propeller. Cal ibrat ion of a current meter i s done 
in the following manner. The current meter i s fixed on a rod or cable 
and towed through s t i l l water in a long tank at a fixed speed. The 
number o f revolutions are ascertained. 
Velocity measurement may be made by wading across the channel, 
by using a cableway or from a bridge. The wading measurement i s done 
for shallow ( less than 1.0m depth) ahd small (15 to 20m wide) streams 
and channels. In addition to the current meter, the operator must 
have a stopwatch (unless included in the counter device of the current 
meter), a measuring survey tape and a leve l l i ng rod or portable s t a f f 
gauge to obtain the measurement of the channel cross-sect ion and a note 
book for recording the measurements. For measuring deeper and wider 
streams, a cal ibrated steel cable of 5 to 15mm diameter, marked every 
lm, and 100 to 150m long should be used. A winch arrangement, 4 or 5 
pieces of steel of 1 .0m each and wooden or metal pegs are also required. 
I f the measurement cannot be taken from a bridge, a flat-bottomed boat 
with stream-gauging gadgets mounted on i t may be used to cross the 
r i ver . 
The measuring procedure involves selecting a suitable s i te . 
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The cross section should be determined and staked out by pegs or stakes 
perpendicular to the streamline. A tape i s then stretched across then 
stream. In larger r i v e r s , the cables are stretched across from a f la t 
boat and the cable i s anchored to the bank in such a way that the zero 
of the cal ibrated cable i s on the l e f t bank to an observer looking 
downstream. 
The depth i s frequently measured simultaneously with the 
veloc ity. A s t a f f gauge i s established to record any change in the 
surface water elevation during the period of measurement. The ve loc i ty 
and depth measurements are taken at discrete and regular distances. 
The readings are recorded into a prescribed record sheet. 
The dynamometer translates the momentum force of a stream 
veloc ity into either deflect ion or s t re s s . The deflection or s t res s , 
is then measured and cal ibrated against ve loc i ty measurement. However, 
dynamometers are used re la t i ve l y less often. 
The most practical and cheapest method of ve loc i ty measurement 
is by timing a f loat that travels downstream. Many var ie t ies of f loats 
may be designed by the hydrologist to measure ve loc i ty at various depths 
of flow in an open channel. 
The use of f loats in measuring ve loc i ty i s the simplest method 
and probably the one which involves the least cost in terms of equip-
ment. The method i s used i f there i s no current meter avai lable and 
also during floods when i t i s nearly impossible to use a meter because 
of the volume of flow and i t s turbulence. The method does not provide 
precise measurements but d i f fer s less than 15% from measurements made 
with a current meter. 
Any sort of f loat ing object may be used as f l oat . However, 
i t should not be allowed to protrude out of the water so much that i t 
could be influenced by the surface winds or be too l i g h t . I t i s reco 
mmended that a number o f f loats be timed. The time each f loat takes 
to run a known distance along the channel can be measured using a 
stopwatch. To obtain the area of the channel ' s cross-sect ion a level-
l ing or sounding rod and tape may be used to measure i t s depth and 
wi dth. 
The operation may be done by a s ing le person, but using two 
people makes the operation re l a t i ve l y easy and improves accuracy. After 
the cross-sect ional area of the channel i s determined, a decis ion i s 
made on the number of f loats that are going to be used, depending on 
the s ize of the channel. The channel reach (width) should be divided 
into three sections although measurements are taken in the middle 
reach only. The f loats are then put in the channel. As they reach 
the beginning of the measurement sect ion, the upstream operator s i gna l s , 
using a whistle or by waving hands, to the downstream operator. The 
downstream operator records the time the f loat takes to reach the down-
stream cross-sect ion. Several f loats may be run and an average veloc ity 
i s obtained. 
A fourth device, the p i lot tube, i s based on the pr inciple 
that i f a rounded body i s immersed in a l i qu i d , the pressure at i t s 
nose has a maximum value, the ve loc i ty head in expression (3) being 
converted into s ta t i c head. A p i lot tube has a small hole d r i l l ed at 
the nose connected to a pressure gauge. The gauge measures the sum 
of the pressure in the f lu id and the pressure created by the conversion 
of the ve loc i ty head. Another hole i s d r i l l e d in the flow boundary 
at 90° angle with the direct ion of flow. The pressure gauge that 
measures s ta t i c pressure in the f lu id i s attached to the second hole. 
The method i s well adapted for measurements of high ve loc i t ie s in chuts, 
o ve r f a l l s , or pressure conduits. 
Salt ve loc i ty , d i lu t ion method and detection of radio-act ive 
tracers are some of the most common methods of measuring ve loc i ty. 
Salt velocity i s an e lectr ical method based on the pr inc ip le that sa l t 
introduced into the stream wil l increase i t s electr ical conductiv ity. 
The operation involves introducing a small quantity of concentrated 
salt solution at several points across the cross section of a stream 
by means of a quick-operating valve. Electrodes are connected to a 
recording galvanometer with a return c i r c u i t through the water. These 
are mounted at the ends of a uniform reach beginning a short distance 
downstream from the injection point. When the sa l t solut ion passes 
through each electrode, i t produces a hump in the graph and the time 
between the centre of grav i ty of these humps divided by the length of 
the reach gives an average veloc i ty of the stream. The method i s 
cumbersome however and needs s k i l l ed operators. 
The chemical methods include the use of d i lu t ions and tracers. 
The d i lut ion method i s recommended for s i te s where conventional methods 
cannot be employed. This i s often the case when the depth of the r iver 
or channel i s shallow, when ve loc i t ie s are extremely high and when 
there i s excessive turbulence. The solut ion may be injected at a 
constant rate, usual ly referred to as plateau gauging. Or i t may be 
injected instantaneously in the gulp method. Whichever method i s used 
the re lat ion of the concentration of the injected solut ion at an up-
stream cross-sect ion and the concentration of the tracer at the down-
stream cross-sect ion permits the computation of discharge. 
Any substance may be used as a tracer i f i t d i s so lves readi ly 
in channel water at ordinary temperatures. However the substance must 
be absent or be present only in small quantit ies otherwise confusion 
may a r i se as a resu l t of the var iat ions of the substance. The solut ion 
neither decompose in the stream's water nor be retained or absorbed by 
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sediments, plants, or organisms, which could resu l t in inaccuracies 
in the f inal measurement. Above a l l , the substance should be one that 
i s easy to detect by simple methods, i s harmless to the ecosystem and 
i s of minimum cost. The cheapest tracer i s common sa l t although 
sodium dichromate i s preferred in many cases because of i t s colouring 
which permits measurements at very low concentrations. 
Radioactive elements such as gold 198 and sodium 24 may also 
be used as tracers. Although such radioact ive tracers provide more 
accurate measurement than other t racers, the health r i s k s l imi t their 
use in ordinary circumstances. 
Other methods of measuring ve loc i ty include the use of hot-
wire amemometers, electromagnetic flowmeters and ultrasonic flowmeters. 
These methods are complicated and the time and cost of operation may 
not warrant their use in ordinary circumstances. 
Velocity measurements are taken at various depths of flow. 
Most current meters that are used for measuring ve loc i ty have gradu-
ations on the wading rods or on tags on the cable which supports the 
meter-and-weight assembly from which depth measurements may be taken. 
The calculat ion of discharge integrates the product of ve loc i ty and 
channel area for a cross -sect ion of the channel. 
STAGE-DISCHARGE DETERMINATION 
Stage measurements 
"Stage" i s used in r i ver flow measurement to refer to the water 
elevation at a point along the stream, measured above an a rb i t ra ry datum. 
Stage d i f f e r s from the actual depth of flow because the latter i s based 
on the distance from the water surface. The most important devices 
used to determine stage-include the s ta f f gauge, chain, tape or wire 
gauges (mechanical gauges), and water level recorders, bubble gauges and 
transducers (automatic gauges). 
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Among the many types of gauges the s ta f f gauge i s the most 
popular in Kenya. A s t a f f gauge i s a graduated scale set in a stream 
by fastening i t to a pier, wall or supporting block, or other structure. 
It i s read by observing the level of the water surface in contact 
with i t , noting carefu l ly the influence of the meniscus. The gauge 
may be ta l l enough to cover a wide range of water l eve l s , including 
the f loods, or .several gauges maybe set on higher ground along the 
river bank. Some of the major problems with sett ing up s ta f f gauges 
are vandalism, damage by floods or s i l t a t i o n of the channel. 
Chain, tape, and wire gauges work by lowering a weight to the 
water surface. While the chain gauge i s read from a reference bead 
moving along a graduated scale, the tape gauge i s read at a pointer 
in contact with the tape and the wire gauge i s read by means of a 
mechanical counter attached to the reel on which the wire is wound. 
Among all the automatic water-stage instruments, the recorder 
which uses a f loat i s the most common. The f loat i s connected to the 
recorder by a wire or tape passing over a wheel and counterweighted. 
As the f loat moves, the wheel i s turned and dr ives a pen on a rack-and-
pinion mechanism. More sophist icated instruments have been developed 
in the l a s t three decades that are able to transmit data to a processing 
data centre. 
Some of these gauges are used also to determine th® water 
level in lakes and reservo i r s . Using a s impl i f ied cont inuity equation 
in f i n i t e form, the storage equation becomes: 
I. = 0. + AS (5) 
Z 1 At 
where I. is the mean inflow in period At, Oj. i s the mean outflow in L «• 
period At and S is the change of storage in period At. From expression 
(5) i t i s possible to obtain the amount of water discharged into and 
out of a reservoi r . 
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Stage-discharge relat ions 
Regular discharge measurements are expensive to take in terms 
of movement and time. In order to cut costs , the hydrologist sets up 
regular gauging stat ions from which regular discharge measurements and 
stage records are taken. When several measurements, covering a wide 
range of stages and discharges, have been taken for a speci f ic s tat ion, 
the discharge values are plotted against the stage measurement and a 
rating curve i s drawn. A rating curve is a l i ne that relates the d i s -
charge values to stage records for a spec i f ic r i ver cross-sect ion. 
The value of a rat ing curve i s that i t i s no longer necessary to take 
discharge measurements as regular ly because stage measurements can be 
read from the rating curve. There are standard methods of establ ish ing 
regular r i ver gauging stat ions (see for example Corbett, et a l , 1943). 
Discharge measurements are c l a s s i f i ed according to the manner 
in which a r iver cross-sect ion i s made. A r i ver cross -sect ion may be 
crossed by wading i f the stream is not deep and swift. Or i t may be 
made by using a boat t ied across the channel section, from a bridge or 
by using a cableway in wide and torrent ia l r i ve r s . Each method uses 
d i f ferent complementary equipment. The accuracy of measurements may 
also vary and depends on the type of instrument used, the methodology 
and computation used, the nature of the flow and the s k i l l of the 
operator. 
Some methods of d i rec t l y measuring discharge 
Discharge can be measured d i rec t l y by using a container or 
with the help of hydraulic structures, such as flumes and weirs and 
using volumetric ca l ibrat ion. Many of these structures are based on 
the basic pr inciples of the continuity equation and conservation of 
energy. 
One of the simplest instruments for measuring discharge 
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Because q = A, .Vj or 
q = A1 . c1 . Y H 1 - H 2 
In the last expression Aj and C-| are constants, hence 
q = C1 . / h ] - h2 (6) 
Discharge measurements through o r i f i ces 
Or i f ices are small openings in the walls of open containers. 
Expression (4) can be used, neglecting the energy losses due to f r ic t ion 
between two points 1 and 2 of which V.j = 0 and P-j/a = h. V2 i s equal 
to the velocity in the jet and P0 = 0 because i t is surrounded by the 
pressure of the atmosphere. Expression (4) takes the form 
0 + h + Z, = + 0 + 1 
1 2g z 
where t, = I and, thus, h = V2 and V = / 2gh (7) 
L- r\— r 
2g 
The discharge q, is calculated by finding a coeff icient for 
the area, A, of the o r i f i ce because the area of the o r i f i ce is smaller 
than area of the jet due to contraction. There are three types of 
c i rcular sharp-edged o r i f i ce s : sharp-edged o r i f i ce in thin wal l, in 
thick walls an<! converging-orif ices. 
For a c i rcular o r i f i ce in a thin wal l , A = 0.64 A. In a 
s imi lar manner there are energy losses that reduce the velocity by a 
coeff ic ient of 0.97. ^ g h . In other words, for a sharp-edged o r i f i ce 
in a thin wall the discharge i s : 
q = 0.64.A. 0.97 / 2 g h ~ 
q = 0.62.A. 
The general expression takes the form: 
q = y.A. / ~ 2 g h ~ (8) 
where y i s the discharge coefficient 
2 
i s the area of the o r i f i c e in m 
h the head in metres. 
A rectangular o r i f i c e with a height a and width b can be used 
for measuring discharge using an expression 
q = 2/3.y.b (h 3 / 2 . 3/2) (9) 
e - nu 
There are two types of rectangular o r i f i c e s , namely submerged o r i f i c e s 
and non-submerged o r i f i c e s . For the submerged o r i f i c e expression (9) 
takes the form: 
q = u r A y 2g (h ] - h 2 ) (10) 
where A i s the cross-sect ional area of the o r i f i c e and y-| = 0.98 y. 
The quantit ies on the left-hand s ide are constants except (h-| - h 2 ) § . 
Discharge measurements using notches and weirs 
Discharge may be computed from the flow over weirs and notches 
where the downstream water surface i s lower than the lower edge of the 
weir. Weirs may be used in open channels, or they may be bu i l t along 
spi l lways (Chow, 1969 p. 360). 
There are three types of weirs: sharped-edged weirs, such 
as with v-notches, broad crested and rounded weirs. A weir i s usua l ly 
made of a steel plate set into wooden or cement supports. The notches 
are in the form of t r iang les in the edge of the weir. The edge i s cal led 
a c res t , and i s sharp and thin-walled. When 
When the water f i l l s the ent ire opening of a notch in a v e r t i -
cal d i rect ion the upstream water surface wil l sink a distance ahead of 
the weir. The discharge i s obtained using an expression 
q = 2/3.y.b / 2g h 3/2 (11) 
where h is the head in metres and b i s the width in metres, y i s deter-
mined by experiment. 
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The coeff ic ient y in expression (11) varies with ra t io of 
height above the crest and the depth of the water below the crest , and 
ranges between 0.60 and 0.75. In V-notches, the expression (10) 
becomes 
q = 8/1 5.y / ~ 2 g 7 tan 9 . h 5/1 2 (12) 
2 
in which h i s the head in m and 0 i s the angle of the V. For a sharp 
crested V-notch the y value is about 0.6, thus expression (12) become 
q = 0.59h 0.42 (12b) 
Broad-crested, and rounded weirs are sometimes used in order 
to increase the discharge. Because of the l i p of the weir, the head is 
smaller and consequently y in the expression (12) becomes greater, 
being 0.70 to 0.75 for weirs without lateral contraction. 
Discharge measurement using a Parshall Flume 
A Parshall Flume i s usual ly in s ta l led in canals and streams. 
I t is used where the i n s ta l l a t i on of weir i s unsuitable because of lack 
of head. Small flumes measure discharges upto 2.0m 3/s while bigger 
ones have a re la t i ve l y higher capacity. The flumes may be bui l t of 
cement or wood depending on whether the stat ion i s permanent or temporary. 
The depth-discharge re lat ions of a Parshall flume i s non-linear 
and they depend on the width of the throat. For throat widths ranging 
from 7.6 c.m. to 22.9 cm, the expression for calculat ing discharge takes 
the form: 
q = a HB (12) 
in which q i s as defined ear l i e r , H i s the gauge height and a and B are 
coeff ic ient and exponent respectively. From throat widths of 30 cm upto 
about 2.4 metres, the expression for calculat ing discharge becomes 
q = aWHBwP (13) 
Some of the largest flumes have throat widths of about 15 metres. In 
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these cases the expression used for ca lculat ing discharge becomes 
q = (aw + y) HB (14) 
CONCLUSION 
Water quantities need to be measured as precisely as pract-: 
ib le, apportioned to d i f ferent uses/users and the infrastructure need 
to be oriented towards management rather than development. This 
paper discusses methods of measuring flow in channels. 
Measurements of quantities of water can be very precise or 
approximated. The decis ion depends on the needs of the user and the 
cost of taking the measurement. However in developing countr ies, 
where automated instruments are plagued by a lack of spare parts, the 
simple mechanical methods discussed above have been found to be useful. 
Moreover, the operators do not need to be sk i l l ed in handling the 
devices. 
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THE DEVELOPMENT OF THE COMMON WATER RESOURCES OF THE NIGER 
DRAINAGE BASIN: A NIGERIAN PERSPECTIVE 
« 
By 
Femi Odumosu 
Hydrology Unit, Federal Development 
of Water Resources, Lagos. 
INTRODUCTION 
Location 
The Niger River drainage basin covers a land area of approxi 
mately 2.05 mi l l i on sq km. across the West Afr ica sub-region. The 
r ipar ian countries include Algeria in North Afr ica and Benin, Burkina 
Faso, Cameroun, Chad, Guinea, Cote d ' l v o i r e , Ma l i , Niger and Nigeria. 
The Algerian portion of the basin contributes no runoff. 
The Niger River i t s e l f i s the third longest r i ver in Af r i ca , 
exceeded in length and drainage by only the Nile River and the Congo 
River. I t passes through Guinea, Ma l i , Niger and Niger ia, the water-
shed spreading between lat itudes 4° and 20° N and longitude 12° U and 
18° E. 
CI imate 
The climate of the sub-region i s predominantly t rop ica l , 
characterised by wet and dry seasons. I t var ies from the a l l - yea r -
round wet, humid conditions of the headwaters in Guinea and in the Nig 
Delta in Nigeria to hot and dry conditions in the north of Mal i . 
The mean annual ra in fa l l of the Niger River Basin can be 
divided into f ive zones: 
MAURITANIE 
NIGER 
TCHAD 
HAUTE VOLT) / NIGERIA 
GHANA 
SIERRAvi 
•J-EONEf* 
I Oabol i 
2. Fnra »oh 
3. Ba ro 
4. K t r o u :n« 
3 Mon l iana 
6. Balan lougo i 
7. Stflln ma 
S Baou • I I 
9. S o t u b i 
ID Kama 
I I Bortif ng I 
12. Baou ' t f V 
13. Baoa II I 
14. B a go i III 
I S Me rk Jla 
V^'fNcOTE D'lVOIRE/ 
LIBERIA^ | \ 
CAMEROUN Votes navigobles permanentes 
Voies navigable* tempo roires 
Isohyfcte 
4 0 0 COO 8 0 0 1 0 0 0 K I M 
I 9. Laba- ionga 
2 0 Kandodji 21 W 
2 2 Maltrou 
23. Kainji 
24. Logdo 
B A S S I N DU N I G E R 
ETATS (XI BASSIN 
Bf nifi 
imi roun 
Ct t l d'lvoirc 
Clin Id 
H«-ut«-Volto 
Wa'. 
Nigir 
N'gtria 
T:hjd 
Population totale 
2 940 000 
7 500 000 
6 350 000 
4 420 000 
6 030 000 
6 C40 000 
4 970 000 
75 COO 000 
4!>00 000 
VERSANT DU FLEUVE NIGER 
Superficie totale Supe fee appartenint 
au bosiin du Nigei (km2) 
116 000 
474 000 
322 500 
250 000 
274 000 
I 204 00 0 
I 189 000 
924 000 
I 284030 
4 3 000 
8 3 000 
25 003 
104 000 
SO 000 
9 000 
5 000 
535 0 00 
9 000 
Total 117 750 000 6 037500 I 950 000 
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1 
2 
3 
4 
5 
Sahara 
Sahel Savanna 
Sudan Savanna 
Guinea Savanna 
1 ess than 200 mm 
200-400 mm 
400-800 mm 
800-2000 mm 
Tropical Rainforest more than 2000 mm 
Drainage character i s t ics 
Basin: 
There are four geomorphic sub-basins in the Niger River 
a - Upper Niger (from the headwaters in Guinea to Ke-Macina) 
b - Inner Delta (from Ke-Macina to Tossaye) 
c - Middle Niger (from Tossaye to Mall anv i l l e , the Sota r iver 
confl uence) 
d - Lower Niger (from Ma l lanv i l l e to Niger Delta in Niger ia). 
The average annual runoff contributed from the 1.33 mi l l i on 
sq km. of watershed is approximately 200 b i l l i o n cu.m. out of which 
over 50% is contributed by the Benue River with i t s 0.34 mi l l i on sq km. 
of drainage area. 
OVERVIEW 
Current state of water resources development in the Niger Basin 
The current water resources projects within the basin include 
several large multi-purpose dams and reservo i r s and a var iety of smaller 
water supply and i r r i ga t i on projects. An inventory of major dams, which 
are either ex ist ing or under construction within the basin, has been 
carried out. The following were ident i f ied as major dam projects: 
Ka inj i , Jebba, K i r i , Badin Kowa, Bakolor i , Goronyo and Shiroro all within 
Nigeria; Sotuba, Markala and Selingue in Ma l i ; Dabola in Guinea; and 
Lagdo in Cameroon. 
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An estimated minimum of forty-e ight minor dams and t h i r t y -
eight exist ing i r r i ga t i on projects were also documented. Seventeen 
principal bridges have also been constructed within the basin as part 
of the highway network, including four for dual-purpose railway l i nk s . 
A substantial portion of the Niger River i s navigable from 
the coastal delta to Kouroussa in Guinea. However, three major rapids 
make continuous navigation of the entire r i ver impossible. Under i t s 
present condition some portions of the r iver are currently being used 
for limited navigation in Mali and Nigeria. A total of twenty-eight 
river ports have so far been bu i l t in the basin. 
There are a number of d i f ferent proposals by the r ipar ian 
states for future water resources projects. Some have been designed, 
while some are at the f e a s i b i l i t y studies stage or completed. There 
are three projects in Benin, s ix in Burkina Faso, one each in Cameroon 
and Chad, s ix in Guinea, four in Cote d ' l v o i r e , f ive in Mal i , ten in 
Niger and eight in Nigeria. 
The Niger Basin Authority (NBA) 
The Niger Basin embraces a large proportion of the West Afr ica 
sub-region. I t constitutes a very complex geographical and hydrological 
environment which i s subjected to quite variable conditions. I t is 
with th i s background that previous development efforts and studies during 
the colonial era were in i t ia ted to exploit the natural resources in the 
respective countries. These have led to the rea l i sa t i on of several 
important major projects. 
The r ipar ian states created the "River Niger Commission" (RNC) 
by s igning the Act of Niamey in October 1963. Their goal was to coor-
dinate the national development po l i c ie s , ensure equitable d i s t r ibut ion 
of water resources and promote regional economic development. A sub-
sequent Niamey agreement was signed in November 1964, modified in 1968 
and reviewed i n 1 973. 
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From 1974 to 1980 the RNC's a c t i v i t i e s assumed greater impor-
tance as a resu l t of the severe drought that prevailed in the Sahel 
region of the basin. This led to conferences sponsored by the United 
Nations Development Programme (UNDP) in 1976 and 1977 from which an 
investment plan evolved. 
In 1980, in an effort to infuse dynamism into the organization, 
the RNC became the Niger Basin Authority (NBA) and was assigned new 
objectives and structures under a new agreement signed in November of 
the same year. 
NBA now cons i s t s of a four-level structure as fol lows: 
(a) - A summit of Heads of States and Governments meets 
b ienn ia l l y and i s the highest contro l l ing organ charged 
with policy making; 
(b) - A council of Min i s ters meets annually and i s the Steer-
ing body of the NBA; i t cons i s ts of Min i s ters responsible 
for Water Resources from each member state; 
(c) - A Technical Committee of Experts which includes repre-
sentatives of each member state and has the mandate to 
prepare technical reports and recommendations to be con-
sidered by the two bodies named above; 
(d) - An executive secretar iat i s the executing body which 
implements the decis ions reached at NBA meetings. I t i s 
headed by an executive secretary and ass i s ted by a deputy 
the secretar iat i s at the present composed of three main 
technical departments (Agr iculture, Water Resources and 
Navigation) and an Administrative and Finance Department, 
a Documentation Centre and a Hydrological Forecasting 
Centre. 
There i s , however, a re-organization going on within the NBA 
to restructure the various aforesaid departments. 
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IMPLEMENTATION STRATEGY FOR THE OPERATIONAL PROGRAMMES OF NBA 
Previous Studies for Integrated Development of the Basin 
In 1967, the "River Niger Commission" commissioned NEDECO 
Consultants to carry out a study of the f e a s i b i l i t y of commercial nav i -
gation on the Middle Niger between Yelwa in Nigeria and Tossaye in 
Mai i . 
A study to ident i fy and evaluate the f e a s i b i l i t y for the land 
and water resources development of the Niger Basin was also undertaken 
with United States ' (USAID) ass istance in August 1968. 
Between October and November 1969 a mu l t i -d i s c ip l i na ry UNDP/ 
FAO mission carr ied out an evaluation of the favourable elements for 
integrated development of the Niger Basin. 
In January 1971, the Documentation and Analys is Centre of 
the RNC was established in Niamey. 
Geomorphological Analys is of the Niger Basin 
A comprehensive geomorphological study o f the entire basin 
was documented in 1964 as part of the USAID-assisted Phase I of the 
Niger River Basin Planning Project. The report describes the physical 
environment of the basin as i t relates to the accomplishment of effec-
t i ve planning of the bas in ' s water resources. Available r.^draulic, 
hydrologic and sediment data from f i e ld stat ions were collected from 
respective countries as well as baseline data on the geology, physiog-
raphy, topography, s o i l s , vegetation, climate and hydrology. These 
were assembled and evaluated to help determine the processes governing 
the dynamics of the physical system. 
physical 
The f i e ld 
components 
reconnaissance survey provided 
of the r iver basin. U t i l i z i ng 
an overview of the 
the comprehensive 
data base acquired, a geomorphological analys i s of the r iver system was 
presented in a report including channel gradient, plan form description 
sedimentation transport measurements and channel bed-material s izes. 
Based on the data collected, a r i ver c l a s s i f i c a t i on system 
was developed. This system divides the entire Niger River into 23 sub-
reaches, each exhibit ing i t s own unique character i s t ic s . In the process 
of undertaking th i s unique geomorphic study covering the entire Niger 
River, the avai lable data on climatology, hydrology and sediment trans-
port within the Basin were catalogued into a data storage and retrieval 
system which was ins ta l led at the NBA Technical Annex in Niamey. 
Developing Sediment Data Base in the Basin 
(River System Analys is Component of USAID Phase I I Project) 
Sediment data co l lect ion i s r e l a t i ve l y new in th i s sub-region. 
Thus the spec i f ic objective of th i s programme was to col lect and generate 
su f f i c ient sediment data to provide the necessary input for developing 
a water-sediment routing model for the entire Niger Basin. 
The programme was also aimed towards t ra in ing and equipping 
the personnel of the NBA and member states, in order to allow for a 
long-term sediment data co l lect ion plan throughout the Niger watershed. 
In order to prepare for N i ge r i a ' s team effort on th i s programme, 
the author of th i s paper was nominated to part ic ipate in a tra in ing 
programme in sediment data col lect ion procedures along with f ive other 
part ic ipants, each representing his own country. The other member 
states were Guinea, Ma l i , Niger, Benin and Chad. The tra in ing took place 
in Niamey and Vicksburg, U.S.A. between June and August 1985. Pa r t i c i -
pants on th i s course were to be assigned the overall re spons ib i l i t y of 
coordinating, assembling and tra in ing a team of members of their respec-
t ive countries for the eventual sediment data co l lect ion. 
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In the Nigerian case, the team that was set up carried out 
reconnaissance survey of the proposed s i tes for sediment data co l lec-
The whole programme was to have been implemented regional ly 
the financial assistance of USAID. However, the recent reorganiz-
ion being carried out at the NBA secretariat in Niamey necessitated 
e suspension of the USAID assistance. Other components of th i s USAID 
phase I I Project assistance which were affected included: 
- Socio-economic studies aimed at establ ishing the socio-
logical implications of the various development projects 
in the Basin; 
- Environmental studies to be carried out to avert or minimize 
the negative environmental impacts of future project inter-
vention; 
- Technical assistance in the planning and formulation of 
development scenarios for the basin. 
Real-time hydrological forecasting system of the Niger Basin HydroNiger 
Project 
The HydroNiger project i s being implemented by the NBA with 
the assistance of the World Meteorological Organization (WMO). I t i s 
aimed at providing a real-time hydrological forecasting system for the 
Niger drainage basin. Other donor agencies which have been involved in 
the project are UNDP, EEC and OPEC. 
The long-term objective of the project i s to a s s i s t the r ipar i i 
countries of the Niger River in the overall land and water resources 
management and planning for the basin. This is to protect human l i ves 
and property from flood events, improve the regular i ty of navigation in 
the r iver channel, generate hydropower,develop i r r i gat ion and mitigate 
and manage drought events. 
The project involves the in s ta l la t ion and operation of a te le-
metric system of hydrological data col lect ion and dissemination. The 
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entire data transmission system cons i s t s of : 
(a) - i n s ta l l a t i on of a network of Data Col lect ion Platforms 
(DCPs) within the entire Niger River basin with in -bu i l t 
telemetric devices; 
(b) - a s a t e l l i t e system (Argos) which i s in orb i t at 800 km 
above the earth ' s surface through which data s igna l s 
from DCPs are relayed; 
(c) - a receiver stat ion which cons i s t s of signal reception 
units for the relayed data. 
% 
A total of s i x t y - f i v e DCPs have been insta l led within the 
entire basin. These include eighteen DCPs in Niger ia, seven in Guinea, 
twenty-one in Ma l i , two in Benin, nine in Niger, two in Cote d ' l v o i r e , 
f ive in Cameroon and one in Burkina Faso. The receiver stat ions are 
located within an International Forecasting Centre (IFC) in Niamey, 
Niger and a National Forecasting Centre (NFC) in each member country of 
the NBA including Kaduna in Nigeria. 
As part of the HvdroNiger Project, a mathematical forecasting 
model was developed by SOGREAH on a computerized forecasting system which 
the WMO requested the company to design. 
Basic study for integrated agr icu ltura l development in the basin 
The HydroNiger project i s being implemented through the tech-
nical ass i stance of the Japan Agr icultural Land Development Agency (JALDA). 
The study has a plan period of the f ive years, which commenced in 1985. 
The purpose of the study i s to co l lect and analyse basic in -
formation on the cu l t ivable areas of the Niger Basin which have remained 
uncultivated todate. With i t s great water resources potential i t i s 
hoped that the study wil l provide the necessary tools to promote short-
and long-term agr icu l tura l and rural development as part of the measures 
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to control deser t i f i ca t ion in the Basin. 
The study has produced a colour mosaic map of the whole basin 
on a sale of 1:1,000,000 from Landsat colour images. Topographical 
maps were subsequently produced from the mosaics. The land-use and 
hydrological condit ions, such as r i v e r s , shown on the mosaic were mapped 
to prov i s iona l ly designate regions where i r r igated agr iculture i s feas-
ible. 
proposed master plan for integrated basin development 
The master Plan for Integrated Basin Development i s a UNDP-
ass isted package to the NBA. The objective of the planning project i s 
to a s s i s t the NBA, in i t s efforts to carry out-an integrated develop-
ment of the Niger Basin. The plan is to include al l the sectors and to 
coordinate the national development po l ic ies of member states. These 
pol ic ies are geared towards (a) achieving s e l f suf f ic iency in food 
production and, hence, improving the well-being of the populace, (b) 
consol idating the ecosystem by creating an effect ive equilibrium between 
resources and explo i tat ion, and (c) ensuring a more rational and harmon-
ious use of the potentials of the Niger Basin. 
The immediate objectives of the programme include: 
(a) - Providing technical ass istance to the NBA to devise an accept-
able plan for the management and development of the entire 
basin; 
(b) - Evaluating the development projects to bring them in l i ne with 
MBA's objectives and an integrated development pol icy; 
(c) - Proposing coherent sectoral development programmes by sett ing 
short - , medium- and long-term p r i o r i t i e s ; 
(d) - Preparing a draft integrated plan of the basin which ensures 
equitable d i s t r i bu t ion of the waters between member s tates; 
(e) - Preparing long-term planning by improving knowledge of the 
bas in ' s resources. 
The project, which i s expected to be executed in phases, will 
take into consideration f ive p r i o r i t y areas, in i t s f i r s t phase. These 
are a) i r r igated agr icu l ture, b) so i l protection against erosion and 
degradation, c) use of water resources, d) sources of energy, and e) 
navigation. 
Though th i s project i s yet to be implemented, a complementary 
project has been sponsored by the FAO and has commenced in earnest. 
This other project i s also primari ly concerned with studies on the 
potentials for development of the agr icu l tura l sector of the Niger 
Basin, and the related pol ic ies and perspectives. 
PROBLEMS, MAJOR CONSTRAINTS AND POSSIBLE SOLUTIONS 
Financial constraints 
The slow pace of implementing most of the aforementioned 
projects i s attr ibutable mainly to the f inancial constraints being ex-
perienced by NBA. This f inancial problem is because the majority of 
NBA member states are unable to pay their annual dues promptly. The 
resu l t i s that, among other th ings, the NBA cannot meet i t s counter-
part obl igat ions required for further f inancial ass istance by donor 
agencies. 
The most obvious solut ion to th i s perennial problem i s for 
NBA member states to show greater commitment to the cause of the 
authority. Donor agencies are a l so, therefore, expected to be more 
understanding of the author i t y ' s constraints and hence be more f l ex -
ib le in draft agreements for support programmes. 
Social and cultural constraints 
Despite the diverse social and cultural backgrounds of NBA 
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s t a t e s , there has always been minimal conf l ict ar i s ing from these 
differences. Pol i t ical differences, however, sometimes prove formid-
able, but remain surmountable. 
I f member states of the NBA could ident i fy more with the 
aspirations of the authority and approach issues more objectively the 
authority could proceed more effect ively in the implementation of i t s 
tasks. Unfortunately, pol i t ical sentiments may cloud member states ' 
judgement and obscure important technical considerations. 
Economic 
The economic ac t i v i t i e s of member states should be harmonized 
to prevent duplication of efforts. This will resolve associated 
economic problems of the region. Economic development within adjacent 
basin states should not be competitive but should be coordinated and 
harnessed for better resu lts . Contribution by the Economic Community 
of West Africa States (ECOWAS) would also enhance the efforts of the 
NBA. 
Equipment and spare parts 
As a result of financial constraints, Procurement and acquisi 
tion of equipment and spare parts necessary for the effective implement 
ation of proposed or on-going projects have been d i f f i c u l t . This i s 
partly a result of f inancial constraints. In addition, the present 
over-dependence on different foreign assistance packages means diverse 
equipment is procured from different manufacturers in different donor 
countries. This makes replacing parts and procuring back-up services a 
probl em. 
I t i s hoped therefore that the NBA wil l draw up a contingency 
plan towards standardizing equipment and spares. I t i s hoped that 
efforts will be geared towards loca l l y manufacturing and fabricating 
these pieces of equipment and spare parts. 
Logi s t ies 
The r ipar ian states of the Niger Basin cover a large area. 
This means that most of the project locations of the NBA are quite remot 
from Niamey, the base of the authority. Communication within and betwe 
member states i s also d i f f i c u l t because, among other factors , good road 
networks and other quick transportation l i nk s do not exist. 
I t w i l l , thus, be appropriate for the NBA to open up l ia i son 
of f ices in each member state, through which some of i t s operational 
programmes can be more ef fect ive ly monitored. 
Manpower development 
The amount of s k i l l ed manpower avai lable for ex ist ing and 
proposed programmes of the NBA is far from adequate, to say the least. 
There i s , therefore, an urgent need for strengtheing the manpower 
base. 
CONCLUSIONS 
For the optimal development, u t i l i z a t i o n and conservation of 
the resources of the basin, there i s a need for member states to streng-
then the authority f i nanc ia l l y . They should also reorganise the secret-
ar iat towards greater ef f ic iency to rea l i se the author i t y ' s objectives. 
I dea l l y , the authority should serve as a focal point for 
developing close cooperation for the judic ious and rational exploitat ion 
of the bas in ' s resources. Thus i t i s important that the authority be 
preserved and given a good sense of d i rect ion to that i t may achieve i t s 
laudable objectives. 
The fa i l u re of some member states to make their due f inancial 
commitment places the NBA at r i s k of los ing some of the much-needed 
financial ass istance of donor agencies and organisat ions such as USAID, 
CIDA, OPEC and UNDP. 

6. Federal Department of Water Resources. 1985-1987. 
F i les on NBA/USAID Sediment Study. Lagos. 
Documentation and 
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ISSUES IN THE LEGAL ORGANISATION OF IRRIGATION IN AFRICA 
By 
H.W.O. Okoth-Ogendo 
Department of Public Law and 
Population Studies & Research In s t i tu te 
Univers ity of Nairobi 
I . THE PROBLEM 
I r r i ga t ing Afr ica 
The search for a l ternat ive strategies which would extricate 
Sub-Saharan Afr ica from the current agrarian c r i s i s has been on for a 
number of decades. I f , as the Food and Agr iculture Organisation (FAO) 
of the United Nations predicts (FAO, 1981), bringing more unused arable 
land into cu l t i vat ion will account for no more than 25% of increased 
production by the end of th i s century, that search must now concentrate 
on the improvement of technologies of production and the development 
of production management structures that are more ef f ic ient than those 
that are currently in place. One option which is now receiving in -
creased attention is the appl icat ion of i r r i ga t i on technology for the 
purposes not only of reducing excessive dependency on rain-fed a g r i c u l -
ture, but also of f a c i l i t a t i n g greater in tens i f i cat ion of production 
and the reclamation of vast ar id and semi-arid lands that are currently 
unavailable for productive use. 
The systematic appl icat ion of i r r i ga t i on technology, however, 
is l i k e l y to exacerbate most of the maladies now plaguing Sub-Saharan 
agr iculture. For in addition to the much discussed issues re lat ing to 
access and control of land, the v i a b i l i t y of units of production in 
peasant farming, and the need for progressive deperissement^ in a g r i c u l -
ture in general, a whole new set of problems peculiar to i r r i g a t i on will 
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have to be faced. The more important of these are the sheer expense 
involved in the i n s ta l l a t i on and operation of infrastructural works, 
the reorganisation of exist ing agrarian structures that will be necessary 
in view of the very intr icate processes re lat ing to the harnessing, con-
servation, control , consumptive u t i l i s a t i o n and management of water, 
and speci f ic tenure issues such as the determination of optimum sizes 
of i r r igated holdings, the c r i te r i a for a l locat ion of those holdings and 
the degree of control of their use which the employment of th i s tech-
nology often ra i ses . Others include technical and environmental problems 
such as water loss through evapo-transpiration; s a l i n i t y and water-
logging due to inadequate drainage; transmission of waterborne diseases; 
disequi l ibr ium of established eco-systems, rapid depletion of ground 
water regimes where i r r i ga t i on involves large hydrogeological i n s t a l l -
at ions, and the resolut ion of conf l i c t s a r i s i ng from i r r i ga t i on and other 
uses of water. 
Whereas many of these problems appear, at f i r s t s i gh t , to be 
bas ica l l y technical and economic, experience in Afr ica and elsewhere 
suggest that without sound normative and inst i tut iona l structures govern-
ing decision-making at al l operational leve l s , i r r i g a t i on i s bound to 
be an expensive waste which poor countries cannot afford. The need to 
develop a proper legal organisation for the management of i r r i ga t i on 
systems must, therefore, be high on the agenda of policy-makers and 
planners. 
A Summary of the Issues 
This essay ident i f ie s some of the major legal and organis -
ational issues to which attention must be drawn in the search for 
optimal i t y in the operation of i r r i ga t i on systems in Sub-Saharan Afr ica. 
9 
Special attention i s paid to those issues which relate to" the owner-
sh ip, development and management of water resources, the i n s ta l l a t i on , 
and operation of i r r i g a t i on structures and infrastructure and design, 
a l locat ion and tenure of i r r igated holdings. Nothing i s said in th i s 
essay on the resolut ion of transnational conf l i c t s a r i s i ng from the o 
abstraction, impounding and u t i l i s a t i on of international water
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I I . THE LEGAL ORGANISATION OF WATER RESOURCES 
Ownership of Water Resources 
One of the most important issues in i r r i ga t i on which must be 
settled quite early relates to the ownership of water resources. In 
most Afr ican countr ies, th i s issue i s normally dealt with in either of 
4 
the following ways. F i r s t , there are those countries such as are in 
al l of English-speaking Afr ica (other than Zimbabwe, Botswana, Swaziland 
and Lesotho) where a combination of common law doctrines and statutory 
modifications during and after colonial ism have f irmly vested the owner-
ship of "publ ic " water in the state. 
Although the precise def in i t ion of what const itutes "publ ic " 
water var ie s , i t s core usual ly includes (a) a l l ground water, (b) any 
water or body of water which i s not wholly located within the boundaries 
of land owned by any one proprietor, (c) water which though wholly 
located within such boundaries, natural ly discharges into a water-course 
beyond them, or (d) water contained or flowing in a spr ing, stream, 
r i ve r , natural or a r t i f i c i a l lake or conservancy, swamp, or in or beneath 
any other watercourse. An important effect of vesting public water in 
the state i s to subject the same of d i f ferent a l locat ive and conveyanc-
ing procedures. Hence in the one case, a f a i r l y complex system of l i c en -
sing and other a l locat i ve processes administered by water author i t ies 
or s imi lar agencies i s in operation in these countries. And in the 
other, no conveyance or transfer of the physical solum upon or beneath 
which public water l i e s can be effectual to vest, demise or ass ign any 
s i ght , interest or pr iv i lege in any person in respect thereof. I t follows 
from th i s mode of ownership, that "pr ivate" water, where i t ex i s t s , i s 
of l i t t l e consequence to large scale i r r i g a t i on , unless, of course such 
water i s the resu l t of a massive exercise of a l icense issued by a water 
authority as aforesaid. 
Second, there are those countries such as are in a l l of French 
and Portuguese-speaking Af r i ca , and Zimbabwe, Botswana, Swaziland, Lesotho 
and South Afr ica where a heavy c i v i l law derivat ion based either on the 
code'Napoleon or Roman-Dutch precepts continues to make a d i s t i nc t i on 
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between surface and ground water reserves. As regards surface water the 
general rule is encapsulated in the doctrine of r iparianism which bestows 
upon every owner or proprietor of land abutting on a stream, r iver or 
other watercourse, certain secure r ights and pr iv i leges (correlat ive with 
other proprietors in a l i k e s i tuat ion) in water contained therein. Ground-
water reserves, however, are generally regarded as the property of him/her 
who holds t i t l e to the overyl ing land unless such reserves are contained 
in defined channels, in which case, surface water rules apply. In these 
j u r i s d i c t i on s , therefore, private ownership and control of water resources 
tends to be the rule rather than the exception. 
H i s t o r i c a l l y speaking, regimes that confer private r ights in 
water resources upon indiv iduals or corporate ent i t ies d i rect ly (rather 
than via state grant or l icense) have been known to operate smoothly only 
in conditions of abundance of water. I t i s for that reason, for example, 
that r ipar ian systems have always been administered by the courts through 
constant l i t i g a t i o n . I t i s commonly agreed, however, that a c t i v i t i e s 
which depend on competitive and ef f i c ient d i s t r i bu t ion of water over 
large surface areas only a fract ion of which may be r ipar ian to any body 
of surface water, or which are apt to quickly reduce water resources to 
an item of scarc i ty , are not suited to regimes of private ownership and 
control. For in addit ion to the obvious disadvantages inherent in 
rout inely conducting economic business through the courts and s imi lar 
t r ibuna l s , a labyr inth network of contractual arrangements mainly in 
the form of easements, and other forms of iura in re a l iena, will be 
required i f the ful l benefits of those a c t i v i t i e s are to spread beyond 
those in whom property in water i s vested. Chief among those ac t i v i t i e s 
i s i r r i ga t i on . 
For most of Af r ica, i r r i g a t i on at least on any s i gn i f i cant 
scale, will for a long time, remain an a c t i v i t y that i s only possible 
through the instrumentality of the state. In consequence, a regime of 
private ownership of water resources such as the c i v i l law (and espec ia l ly 
Roman-Dutch) systems encourage, would, ex hypothesi, be both inequitable 
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and counterproductive. I t s inequal ity l i e s in the fact that public re-
sources would be used to support a very narrow social base cons i s t ing 
mainly of large estate owners or those capable of acquiring them through 
private resources. More crucial however, because such a regime has 
been known to encourage indiscriminate consumptive u t i l i s a t i o n of water 
resources i t is also associated with their rapid depletion. In th i s 
sense, therefore, private ownership and control o f ' s i g n i f i c a n t quantit ies 
of water can, in the context of i r r i g a t i on , become antidevelopmental; 
hence counterproductive. 
The Development of Water Resources 
An important i ssue which th i s ra i ses i s that in those j u r i s -
d ict ions which, for some reason, f ind i t d i f f i c u l t to convert to a fu l l 
state ownership system, a mechanism which ensures the continuous develop-
ment of water resources wi l l be indispensable. The neglect of water 
development programmes even on a l imited scale has been the nemisis of 
many a private, small-scale (or unregulated) i r r i g a t i on scheme in Af r ica. 
Indeed, i r respect ive of water ownership modes the absence of such 
mechanisms at the headwaters of transnational r i ver systems has been the 
cause of the d i s integrat ion of many i r r i g a t i on schemes in down-stream 
ju r i sd i c t i on s . 
Whatever the mode of i t s ownership, in i r r i ga t i on schemes, 
therefore, i t i s important to understand that water, l i ke a l l renewable 
resources must be developed. This i s especia l ly c r i t i c a l since i t i s 
known that i r r i g a t i on i s by far the largest of a l l water uses in the 
world. I t accounted for upto 70% of a l l uses in 1967 and wi l l s t i l l 
top the 51% mark or higher in the year 2,000 (Agr iculture towards 2000, 
FAO, Rome). 
The development of water resources implies the execution of 
a number of very spec i f ic a c t i v i t i e s . The most important of these are 
planning, harnessing, conservation and-monitoring on a catchment area 
or drainage basiri bas is. I shal l out l ine below what each one of these 
a c t i v i t i e s should involve and how they can be incorporated into an over-
all legal framework for i r r i g a t i on agr iculture. 
Water resource planning i s not an a c t i v i t y that many Afr ican 
countries are consciously engaged in. The general predisposit ion o f 
government appears to be that th i s should remain nature ' s preserve! 
And yet i t appears commonsensical that rational decis ions about the 
uses to which water should be put must be based on the correct appreci-
ation of the net volume of water which a given catchment area of dra in-
age basin i s capable o f generating and the rate at which regeneration 
occurs in any given hydrometric cycle. I t i s , thus, essential that any 
given state or the agencies that has charge over water within i t s j u r i s -
d ict ion should develop the capab i l i ty , inter a l i a , to: 
(a) determine, from time to time, the national pol icy with regard 
to the a l locat ion of water between competing uses e.g. domestic, 
public, i ndu s t r i a l , power, i r r i g a t i on , transportation etc., 
(b) prepare, at appropriate in terva l s , broad master plans for the 
use of water in the l i gh t o f that national pol icy and, 
(c) supervise spec i f i c water consumption programmes drawn up by 
individual and corporate users. 
For an agency of the state to plan at th i s l eve l , i t wil l 
need, for each catchment area or drainage basin, adequate information 
on (a) i t s entire meteorological spectrum, (b) the incidence and d i s t r i -
bution of r a in fa l l therein, (c) the properties, flow level (or volume) 
and general hydrology of surface and ground water therein, (d) the 
character of the ex i s t ing and projection of future demand for spec i f ic 
use purposes therein and the minimum flow requirements of any watercourse 
which are capable of s a t i s f y i ng that demand, and (e) the absolute amount 
o f water loss through evaporation, seepage or other causes. 
A good water resource development plan must be buttressed by 
operations designed to harness and conserve water especia l ly where 
weather patterns are errat ic or unrel iable. For a number o f Afr ican 
countr ies, Kenya and Tanzania among them, th i s appears to be a most 
serious impediment to the development of large i r r i g a t i on and human 
resettlement programmes. These countries have simply not developed the 
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c a p a b i l i t y of "taming" their surface water bodies - except perhaps for 
the purposes of power generation. The harnessing and conservation of 
water must, in addition involve the c a p a b i l i t y of: 
(a) impounding and storing excess water in conservancy dams, 
a r t i f i c i a l lakes or other conformations, for future use as 
determined with reference to each country 's water pol icy, 
(b) aggressive protection of watersheds from pollution, s i l t a t i on , 
erosion or loss of vegetative cover ar i s ing from exist ing or 
planned development programmes, and 
(c) control l ing the general quality of the water and environment 
of any given catchment area or drainage basin. 
This particular capabi l i ty i s going to be al l the more crucial since 
present trends indicate that the destruction of natural forests hence 
of watersheds i s one of the most important causes of desert i f icat ion in 
sub-tropical Afr ica. 
F ina l ly i t i s important that agencies of the state should 
develop the capabi l i ty of monitoring, on a f a i r l y regular basis, the 
actual rate of consumptive u t i l i s a t i on of the water resources of any given 
catchment area or drainage basin. This implies the further capabi l i ty 
of col lect ing, analysing, stor ing, retr iev ing and disseminating inform-
ation thereon. Tradit ional ly , this i s a task which many African count-
r ies have le f t to water al location author it ies. But whether these have 
developed effective or any monitoring programmes at a l l , i s not readi ly 
apparent. 
I have expounded at length on the need for state agencies to 
actively develop water resources, because I believe that large i r r i ga t ion 
schemes are not sustainable on a long term basis unless th is occurs. 
In designing legal regimes for such schemes, therefore, provisions must 
be made for the formulation and periodic review of water po l ic ies , the 
preparation and amendment of water plans, and the establishment of a 
water resources inventory for every catchment area or drainage basin 
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A further in s i ght into the cos t -benef i t of the NBA-USAID 
re l a t i on sh ip can be derived from the fol lowing breakdown of the costs 
of the Socio-Economic Basel ine Studies. 
Table 4: Cost Estimates of Socio-Economic Studies 
I Personnel (US-COE) 
I I Tra in ing 
I I I Transportat ion 
IV Equipment and Other Direct Costs 
+ I n f l a t i o n 10% (compounded) 
+ Contingency 10% 
Total Costs 
Technical Advisor and COE 
personnel t ra in ing in Niamey 
Total Budgetary Prov i s ion 
Cost (US $] 
2,249,000 
180,000 
333,200 
209,800 
2,972,000 
732,000 
Percentage 
67.17 
5.38 
9.95 
6.24 
(88.74) 
304,000 Others 11.26 
4,008,000 
660,000 
3,348,000 
Many general f ind ings are evident from our NBA experience. 
F i r s t , i t has pointed to the necess i ty for a basin management o rgan i z -
at ion once the r i ve r traverses and the drainage area covers the lands 
of a number of s tates. In such a mult inational context the basin 
author i ty wi l l be expected to provide a rat ional plan and strategy for 
the coherent and integrated development of the basin. Second, i t high 
l ighted the necess i ty for the continued po l i t i c a l commitment of the 
member states to the goals of the basin organ izat ion. Third, the 
success of the organizat ion depends on i t s performance. That i s , i t s 
possess ion and control o f fu l l and r e a l i s t i c knowledge of the basin 
area, and i t s c r e d i b i l i t y in adv is ing the member states as to the 
optimal development strategy. Fourth, i t was found that the acqu i s i t i on 
of such a knowledge involves huge investments in intang ib les for a 
long-term socio-economic returns. The constraint of th i s s i tuat ion 
was compounded by the i nab i l i t y of the member states of the organiz-
ation to generate their own independent development cap i ta l . The 
alternat ive source of ra i s ing development capital through donor 
agencies and in s t i tu t ions was adopted. The evidence and experience 
show that while th i s approach i s recommended, the benefits accruing 
from i t are l imited and dubious. This evidence substantiates the 
general view that loans and foreign aid have indeed become mechanisms 
by which the industr ia l i zed countries sel l their products to un-
wi l l i ng third world countries. I t shows that through a id-g iv ing the 
donors redefine the goals and p r i o r i t i e s of the rec ip ients , impose 
their own means and technology for achieving what even in the short 
run has become their own goals. 
On the spec i f ic objective of manpower development and t ra in -
ing, the USAID-Grant to NBA created employment at the level of 67.17% 
of the budgetary a l locat ion. The tra in ing of nationals got a meagre 
5.38%. And even here, much of th i s money had to be spent in the United 
States. In effect the grants make no impact to the economies of the 
receiving countries. The USAID approach to manpower development in 
the NBA was therefore a "trickle-down approach". The management and 
administration of an international basin authority is an arduous task 
which c a l l s for ingenuity and tra in ing of personnel in po l i t i c s and 
diplomacy, in economics, sociology and anthropology, in geography, in 
engineering with varied spec ia l i zat ions , in project planning and execu-
t ive administration. Manpower development and deployment must, of 
necessity, cover al l of these f i e ld s . What i s more, the location of 
the tra in ing i s important. In general, on-the-job tra in ing should be 
in the f ie ld and not in far away in "model" basin operations such as 
of the US Army Corps of Engineers in the Vicksburg D i s t r i c t , V i r g i n i a . 
The NBA does not possess the knowledge of integrated r iver basin 
development because USAID paid the US-COE to col lect the information 
on the River Niger basin and drainage and development models of the r i ve r 1 
character for i t . This was done even though only a few of i t s national 
s ta f f were associated with the execution of the project. 
SUMMARY AND RECOMMENDATIONS 
The h istory and experience of the NBA c r y s ta l l i ze s i t s moral 
commendation and the wisdom of i t s founding. Natural cl imatic challenges 
and vagaries forced the rea l izat ion that the geographic ent ity forming 
the River Niger basin area was a composite unit. This unit could be 
used for promoting coherent, coordinated and integrated economic develop-
ment in a sub-region bedevilled by the persistence of colonial po l i t ica l 
balkanization. The formation of an inter-governmental i n s t i t u t i on , f i r s t 
the River Niger Commission and later the Niger Basin Author ity, was a 
most rational instrument, in the absence of po l i t ica l union of govern-
ments, for achieving th i s goal. We salute th i s wisdom of the NBA's 
founding fathers and share in the po l i t i ca l commitment and fa i th of our 
current leaders that NBA may s t i l l work. 
The NBA has had i t s problems and they are s t i l l with i t . 
These range from inadequate cap i ta l i za t ion , unrel iable funding and 
undependable cash-flow, to divided loya l ty and inept and uninspir ing 
leadership. Conf l ict of interests between the member states and the 
donors in terms of project p r i o r i t i e s s t i l l pers i s t . 
These conditions and problems were complicated by unclear 
management options. The management's response was to seek to meet 
the short-term interests and demands of the member states regarding 
the national projects while continuing "the studies of stud.ies and 
planning to plan". The project which the donors were interested in 
financing sa t i s f i ed neither party. 
Even in these circumstances, the l imited donor funding that 
came through was not rea l l y grants. Rather, they were packaged with 
trojan s t r i ng s that questioned their " g i f t " value. Since no better 
formula for dealing with the donors was forthcoming, the lack of en-
thusiasm on the part of member states over the USAID-Phase I I grant 
embarrassed both the NBA management and the o f f i c i a l s of the donor 
agencies, creating the stalemate in the NBA today. 
The manpower tra in ing and deployment experiences described 
in these pages are meant to dramatize the issues and problems that 
characterized the MBA. 
I f we had to begin again, and for the benefit of other 
African r iver basin author i t ies who may find themselves in s imi lar 
posit ions as the NBA, we would l i ke to suggest as fol lows: 
(a) Development through integrated basin organization should be con-
tinued. The a lternat ive i s chaotic development in that sub-region. 
(b) The member countries should continue to provide in a timely 
fashion, the administrative budget. They should, however, 
create a Development Fund, by guaranteeing any b i latera l develop-
ment loan the NBA might secure for infrastructural projects 
which the donors would declare "unbankable" but which some DFIs 
could consider and approve. 
(c) The donors are indispensable to basin author i t ies in today 's 
Afr ica in the absence of a "Marshall Plan" for Afr ica. I t is 
important however that African basin organizations redefine for 
themselves who the "real donors", and the "not-so-real donors" 
are. They must study and appreciate the purposes for which these 
"a id " agencies have been set up and the uses to which their 
governments put them from time to time. This wi l l enhance their 
capabi l i ty in dealing with the donors. 
(d) Even as beggars, there are certain conditions under which a donor 's 
grant ceases to be a l l u r i ng . One such condition i s one in which 
a l l funds given as "a id " are ploughed back as personnel sa lar ies 
and allowances, transportat ion, etc. or used to fund ten contrac-
tors/consultants employed by the donors under terms of reference 
and b i l l s of quantities and pricing to which the ultimate recipient 
had no input. Another dubious term is one that maintains that a l l 
possible studies must be completed before any planning can be done. 
The notion that there are no nationals in the basin area with 
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RAPPORTEURS' REPORT 
By 
Patrick 0. A l i l a , 
I n s t i tu te for Development Studies 
and 
G.C. Macoloo, 
Department of Geography, 
Univers ity of Nairobi 
OPENING SESSION 
WELCOME ADDRESSES 
Dr. Charles 0. Okidi - Organizer/Secretary of the Workshop 
Expressed gratitude to those from within and outside Kenya 
who took time and energy to prepare for as well as attend the Workshop 
on Development and the Environment in the Management of International 
Drainage Basins in Afr ica. He stressed that the workshop occurred after 
detai led case studies of spec i f ic programmes of management of such 
basins in Afr ica had been made. The Senegal, Niger and Kagera River 
basins had been studied over the past three years. In the end, three 
papers ref lect ing the f indings on these three case studies had been 
prepared and d ist r ibuted to the part ic ipants. 
I t was the f indings in the papers that had necessitated the 
workshop. But the workshop was not to focus on the papers. Instead, 
the part ic ipants were to use the issues and contents reflected in the 
papers as a point of departure to ref lect on the current problems of 
management of international drainage basins in Afr ica. 
For these reasons, the d iscuss ions were to be guided by the 
written commentaries prepared by the part ic ipants. At the end the 
participants wi l l of fer recommendations based on the background papers 
and the written commentaries as well as on the d i scuss ions. 
Dr. Okidi pointed out that the workshop was organized under 
the auspices of the In s t i tu te for Development Studies (IDS) at the 
Univers i ty of Nairobi, Dr. Njuguna Ngethe, as the Acting Director, 
would address the part ic ipants and then inv i te the Deputy Vice-
chancellor (Administration and Finance) to perform the formal opening. 
Dr. Njuguna Ngethe - Acting Director, I n s t i tu te for Develop-
ment Studies ( IDS ) , Univers ity of Nairobi: 
Dr. Ngethe welcomed the participants to the workshop. He 
then gave a br ief background of IDS. F i r s t , he noted that IDS was 
established in 196,5 and can therefore be viewed to be older than the 
Univers i ty of Nairobi which was set up in 1970. 
Secondly, in terms of research, IDS carr ies out wide-ranging 
research in social sciences. These areas of research are spelled out 
in the IDS Research P r i o r i t i e s Paper. He emphasized that Dr. Ok id i ' s 
research, which forms the basis of d iscuss ion at th i s workshop, f a l l s 
within these IDS p r i o r i t i e s . The broad focus of the research Dr. Okidi 
has undertaken for the l a s t ten years or so has been on resource manage-
ment and environmental i s sues. 
Dr. Ngethe then welcomed Professor Shem 0. Wandiga, The Deputy 
Vice Chancellor, Administration and Finance, Univers i ty of Nairobi to 
open the Workshop. 
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SPEECH BY:- PROF. SHEM 0. WANDIGA 
AG. DEPUTY VICE-CHANCELLOR 
•(ADMINISTRATION AND FINANCE) 
UNIVERSITY OF NAIROBI 
DR. CHARLES 0. OKIDI - Secretary and Organizer of the Workshop; 
DR. N. NGETHE - Acting Director of IDS and Professor Okoth-Ogendo, 
Co-Chairman of the Workshop. 
Dist inguished part icipants in the workshop, 
Ladies and Gentlemen. 
I bring to you warm greetings from Prof. Ph i l i p M. Mbi th i , 
the Vice-Chancel l o r , Univers i ty of Nairobi , who could not be with 
you th i s morning due to other pressing dut ies. On behalf of the 
Univers ity of Nairobi I wish to welcome part icipants from outside to 
Kenya and a l l of you to Kisumu Town which for the purposes of th i s 
Workshop shal l be an extension of the Univers i ty of Nairobi for the 
next f ive days. 
We are very pleased that th i s Workshop has been organized- by 
our I n s t i tu te for Development Studies. More importantly, we are 
excited that you found time to come and share knowledge on the theme 
of th i s Workshop which deals with Development and the Environment in 
the Management of International Drainage Basins in Afr ica. 
Afr ica has f i f t y four (54) international r i ve r s or lakes. 
Eleven (11) of these drain te r r i t o r i e s o f four or more states. One 
r iver drains t e r r i t o r i e s of ten states. There are nineteen (19) 
2 
basins which drain areas more than 100,000 km . In summary, about one-
half of A f r i c a ' s continent i s drained by the r i ve r s or lakes. There-
fore, the management of international drainage basins in Afr ica i s of 
crucial importance in the provis ion of food and energy for the Afr ican 
population. 
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As important as the supply of water i s to A f r i ca , i t i s sur -
pr i s ing to note that only s ix state organizations ex i s t for the manage-
ment of water systems. These organizations are: -
- Niger Basin Authority 
- Organization for the Management of Senegal Basin 
- Organization for the Management of Gambia Basin 
- Kagera Basin Organization 
- Chad Basin Commission 
- Permanent Joint Technical Committee between Egypt and Sudan on 
the Ni le Waters. 
The topic of your Workshop could not have been more approp-
r iate for i t involves issues related not only to academic but also to 
pol icy. I t throws the challenge to the academics to define the l imit s 
of knowledge in the management of drainage basins and also to out l ine 
the l imi tat ion of such knowledge for additional intensive research. 
To the po l icymakers , your workshop wil l point to gaps in policy 
decis ions so far taken and would ask for a f iner look and redef in i t ion 
of such policy issues or promulgation of new po l i c ies . 
Close at home, I would l i k e to say how lucky we are that 
th i s workshop i s held here. Kenya has at least seven international 
lakes and r i ve r s (those I could readi ly remember). These are: -
- Lake V ictor ia with one of the largest basins in Afr ica i f not 
the world. 
- About one quarter ( i ) of the water volume into th i s lake i s 
produced from Kenya. 
- Lake Turkana, the largest Kenyan inland lake fed mainly by 
water from River Omo flowing from Ethiopia. 
- River Dawa flowing along the Kenya - Somalia borders. 
- Uaso-Nyiro River with the surface water part in Kenya and the 
ground - water part in Somalia. 
- Lake Natron, on the Kenya Tanzania border. 
- River Mara flowing from Kenya into Tanzania and entering Lake 
V ictor ia on the Tanzania s ide, and 
- Lake Jipe, a fresh water lake on the Kenya - Tanzania border. 
There i s not a s ing le agreement between Kenya and i t s neigh-
bours on the management and u t i l i z a t i on of these international lakes 
and r i ve r s . Time has come that Kenya should develop a master plan on 
water. I t i s for these reasons that we are lucky your workshop i s 
taking place in Kisumu, because through your workshop and in your ex-
change of ideas about the exist ing water management organizat ions, Kenya 
will i n i t i a t e both policy and academic re-or ientat ion towards the 
development of a master plan on water. 
Mr. Chairman, allow me to touch on other related issues touch-
ing on a sustainable master plan on water. Foremost in my mind 
relates to environmental i s sues. Management of drainage basins brings 
in my mind i ndus t r i a l , ag r i cu l tu ra l , commercial and social development. 
One such concern relates to industr ia l development in th i s town. 
Already we are seeing s igna l s of industr ia l a c t i v i t i e s in Kisumu caus-
ing high trace metals content in the water and sediments i>n the lakes. 
We have noticed the effect of such a c t i v i t i e s on the biological oxygen 
demand, pH values and conductivity values in the Kavirondo Gulf of 
Lake V ic tor ia . Environmental impact assessment of increased or inten-
s i f i ed industr ia l development around the drainage basins i s at present 
lagging behind. Nevertheless, such studies are essential i f we are to 
avoid such basins being the sceptic tanks of the states around i t . 
Development of lake and r i ver basins have the potential of 
increased food production though i r r i ga t i on schemes and f i sher ie s . 
Navigation through such basins also increase communication between 
communities and commerce. Last ly , potentials for increased hydro-power 
generation has far-reaching s ign i f icance given the role of energy in 
every sector of development. 
On the other hand, the spread of water borne diseases 
as malaria, Schistosomiasis ( b i l ha r z i a ) , Onchocerciasis ( r i ver 
ness) negate the development o f drainage basins. 
such 
b l ind-
At present, we have negative att itudes cropping up within 
i r r i ga t i on engineers. I t i s not rare to hear such experts saying 
that their re spons ib i l i t y is to produce food. The worry about water 
borne diseases i s for health o f f i ce r s . Such att itudes need to be d i s -
couraged because i t ignores the cardinal fact that there won't be 
people to eat the food i f a l l of them die from malaria or nobody to 
work on such i r r i ga t i on schemes i f a l l people abandon i t , under the 
threat of the various health hazards. 
An integrated management plan for the basin must include al l 
these aspects in i t s formulation. I t i s therefore g rat i fy ing to note 
that you will d iscuss these issues in your workshop. 
The broad area o f concern i s the socio-economic aspects of 
development of drainage basins and the impact on people l i v i ng in 
these areas. The example of the Lake Victor ia basin where there are 
people who have over the years been working in quarr ies, making bui ld-
ing materials and road chippings for making our roads. What i s sur -
pr i s ing is that there seems to be no evidence of development taking 
place amongst these people as a resu l t of th is a c t i v i t y . The question 
i s , how do they invest or spend the income from their trade? How can 
they be induced to invest the money in economically viable and sustain 
able- ventures? Another example is the f i sher ies a c t i v i t y on Lake 
V ictor ia . As much money i s being earned from f i sher ie s as from coffee 
tea, pyrethrum etc., yet there i s no evidence of development. One 
wonders where the money goes. 
I f , however, one looks spec i f i ca l l y at the use of lake water 
and compares Lake Naivasha and Lake V i c to r i a , both of which are fresh 
water lakes, one sees a major d i spar i ty . Around Lake Naivasha there 
i s intensive use of water by m in i - i r r i ga t i on schemes to grow flowers, 
for instance. 
This ra i ses the question of the extent to which people l i v i n g 
in basin areas, l i ke around Lake V i c to r i a , have learnt to use the lake 
for agr icu l ture. Could i t be that there i s something in the culture 
of the basin people that makes them take the l a i s sez fa i re view towards 
l i f e ? Or do they need some guidance, impetus and incentives to set 
them working? These points call for socio-economic studies and reco-
mmendations to bring about more intensive use of Lake V ic tor ia . 
Mr. Chairman,I do not expect th i s short workshop to come up 
with glowing recommendations, as such. Rather, your task, as I under-
stand i t , i s to exchange ideas, to organize the ex ist ing knowledge, and 
to plan for acquis i t ion of new knowledge in these subject areas. The 
challenges you will give to both academics and policy makers, as a 
resu l t of th i s workshop will be, by far , the measure of your success. 
I wish you jus t that success in your task, and a pleasant stay in 
Kisumu. 
I t now gives me great pleasure in formally declaring the Work-
shop on "Development and the Environment in the Management of In ter -
national Drainage Basins in Afr ica " o f f i c i a l l y opened. 
Mr. S.B. Obura, Managing Director, Lake Basin Development Authority 
(LB DA). 
Mr. Obura extended a warm welcome to the participants as guests 
of the LB DA (Lake V i c to r i a ) , being within the Author i ty ' s j u r i s d i c t i on . 
He underlined the importance of th i s part icular meeting to the LBDA 
which i s a young authority and, therefore, needs to learn from experiences 
elsewhere. 
The exchange of ideas, he sa id, would be o f benefit to the 
LBDA. This i s par t i cu la r l y so in view o f the fact that LBDA i s faced 
with enormous challenges in promoting regional development. The 
people l i v i ng around the lake are poor and yet the abundant fresh water 
and i t s resources are not being used to elevate their socio-economic 
status. I t seems in Kenya, general ly, not much i s being done to ex-
p lo i t the resources o f r i ver s and lakes to benefit the local popul-
at ion. I t i s , therefore, of importance to have an exchange of ideas 
and conduct research and development to that end. 
There i s an interest within LBDA to bring about development 
through the exploitat ion o f water resources in the lake and r iver 
t r ibutar ie s . LBDA has therefore undertaken a major basic study on 
the s ix major r i ve r s feeding the lake on the Kenyan side with the 
ass istance o f the United Nations Development Programme (UNDP). The 
h igh l ights of the study reveal enormous potential for hydropower 
generation and i r r i g a t i on within the region. 
The major question which remains i s how to organise to imple-
ment the ideas following upon the studies. The key issue in th i s 
regard i s the mobi l i sat ion of resources, par t i cu la r l y finance. This, 
he added, i s the main constraint in trying to del iver the goods and 
services to the local population. 
Following the f i r s t part o f the workshop, which involves 
technical d i scuss ions , there wil l be a v i s i t to development projects 
in the LBDA area. I t i s hoped that the LBDA wil l benefit from the 
observations the part ic ipants wi l l make when touring the projects. 
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SUBSTANTIVE SESSIONS 
RATIONALE AND STRATEGIES FOR THE ESTABLISHMENT OF DRAINAGE BASIN 
ORGANISATIONS 
Dr. George Krhoda gave a formal presentation on the subject 
of Watershed Management. The presentation formed the basis for d i s -
cussions in the f i r s t two sess ions. 
Role of Community in Conservation 
The i s sue of the role of the community in conservation became 
the i n i t i a l subject of d i scuss ion a r i s i ng from Dr. Krhoda's conclud-
ing surmise on whether conservation should not be made something that 
the farmers themselves could do. This was reformulated as the issue 
of indigenis ing the conservation movement. In other words, that the 
local people are currently not s u f f i c i e n t l y involved and should in 
fact be able to do i t themselves. Conservation should be part of manage-
ment of the natural resources for development and therefore, i t has to 
be part of the concern of the farmers. 
I t was argued that there i s a problem from the very s ta r t 
when projects are begun without the involvement of the prospective 
users/benefic iar ies in the planning process. The projects are, as i t 
were, brought to them by government and donors. I t i s , therefore, the 
re spons ib i l i t y of extension and government workers to educate the 
people on the i r role in various projects including conservation. The 
indications seem to be that government i s not preparing people well 
enough for the i r role in their own development. 
The problem of the people not being involved in their develop-
ment was seen to have an h i s tor ica l dimension. I t was pointed out that 
the practice by the colonial administration was to handle issues by 
l e g i s l a t i on , par t icu lar ly issues related to farming. Thus, various 
legal re s t r i c t i on s became part of the farming practices. The major 
short-coming of th i s practice which i s relevant to the present s i tuat ion 
i s the limited extent to which a farmer can afford to undertake certain 
works on his or her own land. 
I t i s not enough to have loans for agr icu l tura l inputs, since 
there are substantial opportunity costs involved in conservation ef forts . 
Some undertakings, such as conservation, may be for the benefit of future 
generations. However, carrying out expensive works should be the burden 
of the government on the basis of serving public interest . 
The foregoing argument on the role of government in conserv-
ation was supported by pointing out that many of the laws created by 
the colonial administration are s t i l l in existence. There has been 
a change in the zeal of enforcing them and one therefore does not see 
the ruthlessness of the colonial administration. The problem with 
these colonial laws i s that they have a peculiar feature which i s a 
deviation from the local norm. This i s the fact that the colonial 
government created an obl igat ion and then enforced i t instead of creat-
ing an ob l igat ion and providing ass istance to f a c i l i t a t e implementation. 
The consequence i s that in a s i tuat ion where people cannot afford to 
comply they wi l l devise ways to avoid doing so or pass the respons-
i b i l i t y to the government. 
Rationale for Establishment of Drainage Basin Organizations 
The general view was that there i s an acceptance of Drainage 
Basin Organizations (DBOs) and even an optimism about them within the 
Afr ican continent. What i s the rationale for DBOs and are there 
success s to r i e s ? These were the questions that were addressed. 
The key rationale for the establishment of DBOs, i t was argued, 
i s the integrated development of a region (basin area). The basin area 
usual ly comprises d i f ferent sovereign nation states which a l l have a 
stake in the shared resources of the area. While there i s the need 
to manage the basin as a whole, i t i s a fact that i t i s parcelled out 
by a rb i t ra ry national boundaries drawn by the colonisers. Therefore, 
i t makes good economic sense to have cooperation between the nations 
involved in the management and exploitat ion of the basin resources. 
However, economic reasons may not be necessary and su f f i c ient to spur 
the formation of a drainage basin organizat ion. 
There i s , also a po l i t i ca l dimension to the rat ionale for the 
establishment of DBOs. This could take various forms of po l i t i ca l 
expediency or i t could a r i se out of a desire for cooperation amongst 
po l i t i ca l leaders for purposes of good neighbourl iness. 
I t was found to be the case that, whether the rat ionale for 
the establishment of a drainage basin organizations i s po l i t i ca l or 
economic, what t r i ggers o f f the formation of such a regional or sub-
regional body i s Usually a pressing need or problem or even a c r i s i s . 
There were several cases in point c i ted, including the OMVS and KBO. 
There may be a seemingly obvious socio-economic rat ionale for e s tab l i sh -
ment of a drainage basin organizat ion, as in the case of the Ni le bas in t 
but i f there i s no problem or immediately pressing i ssue the prospec-
t ive member states remain uninterested. The issue of a c r i t i c a l need 
(or needs) to be served i s , therefore, essential to the formation of 
a DBO and i t s subsequent i n s t i t u t i ona l i s a t i on . 
The issue o f the c r i t i c a l need const itut ing the basis for 
drainage basin organizations formation was further underlined by a 
suggestion that countries sharing common waters and so i l come together 
and form a po l i t i ca l community and then es tab l i sh a drainage basin 
organizations as a subsequent step. The normal practice in in ter -
national re la t ions , i t was a pointed out, i s to f i r s t have a function 
(or a r i ver basin organisat ion, in th i s case) and then forge a po l i t i ca l 
community around i t . I t was categor ica l ly stated that start ing of f 
with the po l i t i ca l community i s to s tart with emptiness, which usual ly 
leads to fa i lu re . I t i s the transboundary need, whether i t i s drought, 
deser t i f i cat ion or hydropower generation, that constitutes the bond 
between the member states resu l t ing in a po l i t i ca l community. 
Strategies for Establishment of DBOs 
The wide-ranging d iscuss ion of the po l i t i ca l dimension of 
establ i sh ing drainage basin organizations brought out problems of what 
strateg ies to use to form and i n s t i t u t i ona l i ze them. A l ink was ident i -
fied between rationale and strategy in establ i sh ing drainage basin 
organizat ions. I t was argued that the f i r s t stage in the establishment 
of a drainage basin organization i s the po l i t i ca l wi l l of the pros-
pective member nation states. This provides the basis for a decis ion 
to form a DBO. Rat ional izat ion fol lows, involv ing finding a technical 
reason for po l i t i ca l ends. Once the decision i s taken the r a t i ona l i z -
at ion, which may also involve f e a s i b i l i t y s tudies, can be viewed as the 
f i r s t level o f strategy formulation. The next stage of strategy 
formulation i s setting up management structures. 
The discuss ion did not focus at th is stage on a model (or 
models) of management structure. There was, however, mention of the 
LBDA management structure, part icu lar ly regarding l imi tat ions of i t s 
authority v i s - a - v i s the National I r r i g a t i on Board. In th i s connection 
i t was argued that, as far as water u t i l i z a t i on and management i s 
concerned, the LBDA should have powers superceding other bodies in i t s 
area of operation. The case of Guyana where regional development 
author i t ies have such mandates was cited as evidence of th i s kind of 
strategy. 
There was lengthy d i scuss ion of problems character i s t ics of 
drainage basin organizations structures. These came up again in 
subsequent sess ions. The outstanding theme was the excessive ro le of 
po l i t i c s in these organisat ions. Personnel appointments, espec ia l ly 
of executive heads, f inancing, including the proportions and level of 
contr ibut ions, the sharing of benefits, and the s ize of these organ i s -
at ions, were among the areas overly affected by po l i t i c s . 
STRATEGIES FOR DRAINAGE BASIN MANAGEMENT IN AFRICA 
This sess ion was exc lus ive ly devoted to the d i scuss ion of 
strategies for drainage basin management. Before the d i scus s ion , G.K. 
Lwakabare of Kagera Basin Organization (KBO) summarized the h i s to ry 
and experiences of his organization. 
The Kagera Basin Organization 
The KBO i s a unique form of cooperation as i t comprises two 
former Belgian colonies (Rwanda and Burundi) and two former B r i t i s h 
ones (Tanzania and Uganda). Prior to the formation of th i s organiz-
at ion, no meaningful interaction existed among these countries as a 
group, mainly due to infrastructural and l i n g u i s t i c bar r ie r s . In 
the mid-1960s the Presidents of Rwanda and Tanzania real ized the need 
to construct a bridge across the Kagera River at Rusumo as th i s would 
promote trade between the two countr ies. Their agreement to cooper-
ate in the construction of the bridge and to i n i t i a te technical studies 
aimed at harnessing the hydroelectric power potential o f the Rusumo 
Fa l l s was the germ out of which the Kagera Basin Organization grew. 
The four Kagera Basin countries requested the United Nations 
Development Programme (UNDP) to help with the technical studies to 
determine which sectors of the basin had the potential for development 
cooperation. One of the recommendations of the study was the form-
ation of a technical committee cons ist ing of experts from the four 
countries. Their main task would be to coordinate the development of 
the Basin. At th i s stage, Uganda's part ic ipat ion was mainly as an 
observer. This was part ly because the main emphasis was on hydroelec-
t r i c power generation, a resource which Uganda had in abundance. Con-
sequently, the Technical Committee was formed by only three countries: 
Rwanda, Burundi and Tanzania. 
The Kagera Basin development studies were started in 1971 with 
Bukoba, in Tanzania, as the base. The resu l t s of these studies con-
firmed the need for cooperation in basin management and the necessity 
for more detailed studies. The second phase of the study was launched 
in 1 974 and i t involved a detailed appraisal of the sectors of develop-
ment that should be included in KBO. As a re su l t , key development 
sectors were included. In 1977, KBO was established. The East Afr ican 
Community had just col lapsed, and therefore KBO had to try to downplay 
the importance of po l i t i c s in drainage basin development. However, 
there were certain decis ions that KBO could take, par t icu lar ly in the 
form of minister ia l summits. 
Later i t was real ized that these min i s ter ia l/pres ident ia l - leve l 
summits would impede e f f i c ient decision-making within KBO. However, the 
role played by po l i t i c s could not be under-estimated. There was a 
rea l i zat ion that the needs of each of the member states had to be taken 
into account i f suspicion between them was to be avoided. By 1981 
Uganda saw hydroelectric power was not the major sector stressed by 
KBO at which point i t joined the organization. 
Based on the experience of KBO, the panel exhaustively discussed 
the following i s sues: 
(a) Leadership: I t was agreed that good leadership at the organizational 
level i s very crucial to the success of these r i ver basin organizations. 
In the case of Kagera Basin Organization there have been two Executive-
Secretar ies. The f i r s t was an agronomist and the second was a gynaeco-
l og i s t . The seminar unanimously agreed that the appointments of chief 
executives for the basin organizations should take organizance of their 
professional t ra in ing i f these organisat ions were to have c r ed i b i l i t y 
and achieve their objectives. The person chosen to head the organiz-
ation must evidently have some relevant professional preparation for 
the job. The issue of leadership i s c lo se ly related to the appoint-
ment of other profess ionals. The experience of KBO shows that the 
mere recru i t ing of personnel, without defining their speci f ic dut ies, 
i s not in the interest of the organisat ions. This would merely increase 
operation costs without necessar i ly increasing output. 
(b) Objective: The major objective of these organizations i s integ-
rated development. Hence there i s a need to take cognizance of the 
socio-economic and po l i t ica l character i s t ics of the areas concerned. 
The development of these basins must be taken in t o ta l i t y as any piece-
meal treatment would resu l t in d is jo inted and, therefore, purposeless 
efforts. 
(c) Contribution by member states: At the Kagera Basin Organization, 
f inancial contribution was based on the a b i l i t y to pay, in the i n i t i a l 
stages. By 1981, i t was decided that the contributions should be equal 
among the cooperating countries. However, th i s was again changed in 
1984 with the di f ferent countries contributing d i f ferent percentages of 
the budget. Tanzania contributed 35%, Uganda 23%, Rwanda 22% and 
Burundi 20%. These percentages were based on a number of factors such 
as Gross Domestic Product (GDP), the country ' s population, the percent-
age of the country covered by the basin, etc. I t was not based ent i re ly 
on the benefits accruing to each member state. 
(d) D i s t r ibut ion of benefits: This has been a very contentious point 
as some donors such as the Afr ican Development Bank (ADB) have ins i s ted 
that each part ic ipating country s igns i t s own portion of the loan (As 
was the case of KBO). The panel agreed that i f the benefits are per-
ceived to be unevenly d i s t r ibuted, then the success of the organization 
may be jeopardised. I f countries feel that their interests and p r i o r i -
t ies are not being met by the part icular drainage basin organisat ion 
th i s wi l l then rat iona l i ze their lack of enthusiasm in supporting the 
organisat ion. In other words, th i s factor i s related to the contr ibu-
tion of member states for the sustenance of these organisat ions. All 
states should be seen to benefit f a i r l y equitably. 
(e) Size of the organization: I t was agreed that as the organisation 
increases in s ize and structure, a s i gn i f i cant proportion of the budget 
gets spent on recurrent costs and not on productive a c t i v i t i e s . The 
general posit ion of the participants was that these organisations 
should be kept as small and as manageable as poss ible. I f a basin 
organization depends to a large extent on external funding, as KBO does, 
the donors natural ly get concerned about i t s unchecked growth. The 
pro l i ferat ion of sub-set in s t i tu t ions within the main organis ing frame-
work also increases the f inancial burdens shouldered by the cooperat-
ing governments, and so should be avoided where poss ible. Projects 
may not be able to take o f f at a l l unless the i n i t i a l operating costs 
are minimized. 
( f ) The ident i f i cat ion of needs: Needs are not s t a t i c , and they may 
need to be divided into long- and short-term categories. Once a common 
problem has been ident i f ied, there i s a j u s t i f i c a t i on for sett ing up a 
basin authority. In the case of KBO, i t was the po l i t i c ians who i n i t i a l l y 
fe l t the need to set up the regional body. Hence, i t has been d i f f i c u l t 
to divorce the organisat ion from po l i t i c s . 
The panel f e l t , however, that there was an urgent need to 
separate " po l i t i c i an s " from "technocrats" so that the lat ter could 
f u l f i l the advisory role to the former. Whatever the composition of 
the pol icy-formulating body, the technocrats should be given the chance 
to trans late the wider objectives into tangible and manageable prog-
rammes of action. 
(g) Other factors: I t was the panel 's posit ion that o v e r - p o l i t i c i s -
ation of the drainage basin projects, should be avoided. They also 
emphasized that some consideration should be given to the creation of 
a Ni le Val ley Development Author i ty, which would include al l the 
countries that are currently not parties to the Egypt/Sudan agreement. 
However, the creation of such a body must be c lear ly thought out since 
countr ies, such as Kenya, which occupy only a small portion of the 
Ni le Basin may find i t hard to meaningfully cooperate. They noted that 
the whole process ca l l s for the harmonisation of KBO, LBDA and the 
River N i le Authority as i t currently ex i s t s in Sudan and Egypt. Th i s , 
however, must be a long-term objective. 
The panel stated that there should be a continuous appraisal 
of a l l data upon which development projects are based.. I t was observed 
that certain projects are based on po l i t i ca l in tu i t ion rather than on 
sound, rational and data based condit ions. 
Summary 
I t was argued that once the rat ionale for the establishment 
of drainage basin organisations has been establ ished, that rat ionale 
must then be operationalized. This i s done by adopting meaningful 
and r e a l i s t i c strategies of implementation. Management structures that 
would ensure proper execution of the projects must be devised. I t 
was agreed that the chief components of these management systems are 
po l i t ica l and technical parameters. An observation was also made to 
the effect that in the attempts to implement the projects, their goals 
and objectives must be continual ly under review. Once management systems 
have been created, certain key decis ions have to be made. For instance, 
the question which must be addressed i s : how do we ident i fy the sa l ient 
projects and how would they be financed? 
IDENTIFICATION OF BASIN PROJECTS 
Project Ident i f i cat ion 
The following s ix parameters were enumerated by H.W.O. Okoth-
Ogendo to serve as the framework for d i scuss ing project ident i f i ca t ion , 
(a) The nature of projects: Whose projects are they? 
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(b) The procedure for ident i fy ing projects; 
(c) Components of the projects: How are the projects operationalized? 
(d) P r i o r i t i e s in project implementation: 
- the c r i t e r i a used in ranking the projects 
- the basis for the c r i t e r i a ; 
(e) Levels of funding (the budgetary process); 
( f ) Project administration. 
"Reasons for the Choice of Projects in the Kagera Basin Organisation" 
The f i r s t paper of the sess ion, was presented by Enos R. 
Tiharuhondi of KBO. I t was submitted that there were problems common 
to al l the member states of KBO. These should be the factors that 
underlie the consideration of projects and their order of p r i o r i t i e s . 
In the case of the KBO, the common points were: 
(a) The Kagera basin countries are mainly landlocked, with the excep-
t ion of Tanzania. Hence, there was a pressing need for f inding 
alternat ive outlets from the region. 
(b) The economies of KBO member states are based on agr icu l ture even 
though th i s a c t i v i t y i s highly underdeveloped; 
(c) The basin has a high population density, and i t i s s t i l l growing 
rap id ly ; 
(d) The KBO member states depend heavily on imported and expensive o i l 
yet they are poor; 
(e) Communication (par t i cu la r l y telecommunication) amongst the member 
states i s underdeveloped. 
According to Ar t i c le 2 of the KBO agreement, the organisat ion was to 
engage i t s e l f in a range of a c t i v i t i e s or sectors. The concern of 
KBO, therefore, was very broad. The mandated areas included water and 
hydropower resources development, agr icu l ture, mineral exploration, 
trade, disease and pest control , transport and communication, tourism, 
environmental protection and w i l d l i f e conservation and development. 
However, due to f inancial constraints KBO has tended to concentrate on 
four p r io r i t y sectors from which i t draws i t s projects. These pr io r i t y 
areas are: 
1. Transport and communications: mainly ra i lways, roads and telecomm-
unicat ions, which responds to their land-locked status and poor 
communication infrastructure; 
2. Energy: concentration on hydro-power at the Rusumo F a l l s , calculated 
to a l lev iate dependence on imported hydrocarbons; 
3. Agr iculture: crops and l i ves tock, tsetse f l y control, and a f fo re s t -
at ion; 
4. Information and Training: to strengthen the i n s t i tu t i on s . 
The basis for concentrating on the four key sectors becomes obvious 
when we consider the common problems facing the KBO member states, as 
summarized above. 
I t must be stressed that because the p r i o r i t i e s of member states 
are not necessar i ly ident ica l , some form of compromise had to be reached 
without eroding the principle of equitable d i s t r ibut ion of projects in 
the member states. In the choice o f the locat ion of the projects, the 
pr inciple of "comparative advantage" was applied to ensure proper u t i l i s -
ation of resources and avoid expensive dupl icat ion of projects. 
KBO has three levels of involvement in the administration of 
these projects: 
(a) Advisory, e.g. in health-related projects; 
(b) Coordination, e.g. in studies, financing etc.; 
(c) Coordination and actual implementation, e.g. in hydroelectric 
power projects and the construction of railway l ines . The 
implementation stage has not yet been accomplished since KBO i s 
s t i l l young. I t i s expected to reach that stage soon. 
r ia te P r i o r i t y for Basin Organ i sat ions? " . The second paper was pre-
sented by Benjamin A. Okech. The author argued that the pr io r i t y 
that would be accorded hydro-electr ic power in r i ve r basin management 
i s related to a number o f factors. These factors are: the objectives 
of the organisat ions, the part played by energy in meeting those 
objectives and the advantages and disadvantages of hydropower over 
other sources of energy. 
A number of advantages that hydropower has over other forms 
of energy, such as hydrocarbons, were presented. These include: 
e f f i c iency, renewabil ity, technical s imp l i c i t y , long l i f e , local re-
source, f l e x i b i l i t y for var iat ions in demand, non-pol lut ing, and mult i -
purpose nature. Harnessing of hydroelectric power also poses some 
negative consequences. Some of these are environmental, socio-economic 
and ecological , e.g. the displacement of w i l d l i f e and the creation of 
suitable habitat for malaria and b i lharz ia vectors. These constraints 
must be taken care of at the planning stages of the projects so that 
their consequences may be mitigated or prevented altogether, and 
peoples' awareness of them aroused. 
Participants with experience in selected drainage basins in 
Afr ica discussed project ident i f i cat ion as they had seen i t take place, 
summarized below. 
(a) The Senegal Basin under the OMVS treaty 
The ident i f i cat ion of the projects to be implemented were 
related to four main factors. Geographic location was a major factor, 
since the cl imatic conditions of the member states dictated the need 
for i r r i ga t i on . This meant that i r r i ga t ion - re la ted projects ranked 
high on the agenda of the organisat ion. Transport was a second factor 
based on the need to control r.ivgr flow so that navigation could be 
perennial. This would require r i ver damming and other related a c t i v i t i e s . 
The need i s par t i cu la r l y acute for land-locked Ma l i , but has s i g n i f i -
cance for inland Mauritania and Senegal a l so. The need to control 
the incurs ion of sa l t water from the sea during the dry seasons, was 
a th i rd factor. F i na l l y , there was a need for hydropower generation 
to replace over-dependence on imported hydrocarbons. Some comment-
ators argued that po l i t i ca l considerations also came into play, 
espec ia l ly for one of the dams, at Diama. These considerations were 
couched in economic terms. 
(b) The Lake Basin Development Authority (Kenya) 
The potential of th i s region were recognized in the colonial 
era. For example, the S i r Alexander Gibbs and Partners study during 
th is time ident i f ied the po s s i b i l i t i e s of u t i l i z i n g the Yala Swamp and 
i r r i ga t i ng the Kano Plains for expanded agr icu l ture. The sett ing up 
o f LBDA by an Act of Parliament in 1979 may be interpreted merely as a 
culmination of th is process of ident i f i cat ion which began during the 
colonial times. The LBDA was to act as a cata lyst to speed up the 
development of the region, which had slowed down considerably before 
and after independence. 
This LBDA selects i t s projects according to the following 
procedure: 
i - The objectives o f LBDA, as stated in the Act of Parliament, i s 
the start ing point; 
i i - The National Development Plans and their p r io r i t i e s are s c r u t i -
nised together with the D i s t r i c t Development Plans. The choice 
of the projects must be seen to be in harmony with national 
and d i s t r i c t p r i o r i t i e s , and must be approved by the relevant 
D i s t r i c t Development Committees; 
i i i - The projects ident i f ied are then proposed for f e a s i b i l i t y s tud ies , 
funding or both; 
iv - The projects to be implemented must show the po s s i b i l i t y of 
having a large impact, e.g. such as the impact that hydroelec-
t r i c power and i r r i g a t i on would have. 
Some of the projects ident i f ied so far include: Kuja River hydroelec-
t r i c power and i r r i g a t i o n ; Yala River hydroelectric power and i r r i g -
at ion; some small r i ve r s in Bungoma area; and Sondu/Miriu for a major 
hydroelectric power and i r r i g a t i on project. 
There i s a suggestion in LBDA to create spec i f ic i n s t i tu t ions 
responsible for administering certain projects. This might include 
spec i f ic and semi-autonomous enterprises within the organisation that 
would be responsible for the day-to-day management of each speci f ic 
project. Currently, the organisat ion has completed a so i l survey, the 
water resources study i s continuing and the preparation of an integ-
rated regional development master plan i s underway. 
(c) The Niger Basin Authority 
The s i l t i n g up of the Niger River due to sediment load from 
the Sahelian region was the catalyst of the Niamey meeting which out-
l ined the objectives of the NBA. The objectives were handed over to 
the NBA to operat ional ize, which resulted in an indicat ive plan. The 
environment of the Sahel was an important factor in project i den t i f i c -
at ion. There was concern for drinking water, agr icu l ture and veget-
ation under desert condit ions, hydroelectric power generation and 
telecommunication serv ices. Up to 1980 the NBA s t i l l concerned i t s e l f 
primari ly with coordinating and harmonizing the projects. This 
resulted in the Council of M in i s t e r s ' feel ing that the organisation 
had not been as successful as had been expected. Member governments did 
not appreciate the idea o f paying for an organizat ion which simply 
coordinates. They wanted to see some actual and productive a c t i v i t i e s 
to j u s t i f y budgetary a l locat ions . 
When the indicat ive plan was presented to the donors at a meeting in 
Par is, they were not very enthusiast ic about NBA's programme of act ion. 
However, USAID contributed funds for more studies aimed at integ-
rating the development of the countries involved. The Islamic Develop-
ment Bank also ass i s ted with funding telecommunication and bore-holes 
but the latter applied only to the Is lamic areas of NBA. 
The projects ident i f ied by NBA have not been fu l l y implemented 
so i t may be premature to discuss their management s t rateg ies . However, 
the organisat ion intends to set up special ized i n s t i tu t i ons within NBA 
to implement spec i f i c projects. Whether these wi l l be semi-autonomous 
(as proposed for the LBDA) remains to be seen. The NBA also intends 
to increase manpower in general and widen the various professions re -
presented since i t s projects are mainly mu l t i -d i s c ip l i na ry . One key 
problem ar i ses from the fact that some countries are ex-French colonies 
while others are ex -Br i t i sh . Furthermore, some countries advocated 
cooperation with the private sector whereas others wanted to see strong 
l inks with the public sector in project implementation. 
From the experiences of these three organizations certain 
common features emerge in connection with project ident i f i cat ion. The 
major features are: 
(a) There are certain basic needs that determine the kinds of projects 
put forward for implementation. The organisat ions use their 
objectives as a s tart ing point. However, the d i s t inc t ion between 
ident i fy ing projects and sett ing project p r i o r i t i e s project has 
not emerged from the case studies so far. This i s a d i s t inc t ion 
which the basin states ought to art icu late. There are some ind i c -
ations in the KBO practice already. 
(b) The project components take into account the budgetary constra ints . 
However, local part ic ipat ion appears to be lacking. There also 
seems to be a great deal of donor influence. 
(c) The attractiveness of a project to funding sources i s also c ruc ia l . 
In th is respect, some kind of compromise must be reached with 
international aid agencies. For example, the afforestat ion prog-
ramme of NBA did not draw enthusiasm from f inanc iers . Further-
more, donors are usual ly unwil l ing or reluctant to finance ' soc ia l 
development' projects because they perceive their resu l t s as long-
term. 
(d) The p r i o r i t i e s for project implementation are also influenced by 
both donor agencies and po l i t i ca l ' i n te r fe rence ' . In the case of 
LBDA, po l i t i ca l influences are manifested in the Lambwe Valley 
tsetse f l y control project which LBDA embarked on due to po l i t ica l 
outcry. Another LBDA case i s the supply of rural water i n the 
area due to the outbreak of cholera, though th i s may not have been 
a p r i o r i t y area. I t was pointed out, however, that at times, the 
po l i t i ca l outcry may awaken the organization to a social need which 
would have been passed unnoticed. Therefore, there is no inherent 
incompatibi l i ty. 
(e) Lack of autonomy in administration may also influence project 
ident i f i cat ion. In al l the case studies, po l i t i ca l appointees 
pervade the systems. This makes independent decision-making an un-
feasible task. The experience of the LBDA i s that i t i s increas-
i ng l y being treated as part of the government min ist ry ( i n contrast 
to the Tennessee Val ley Authority in the USA which had considerable 
autonomy divorced from p o l i t i c s ) . The boundary between LBDA and 
certain government min i s t r ies is "b lurred" and th is may resu l t in 
clash of objectives. This i s a subject which the Authority i t s e l f 
should evaluate and seek alignment. There i s need for autonomy 
in the management of these organisat ions. As far as possible they 
should enjoy autonomy in the form of immunity from po l i t i ca l i n te r -
vention. 
The panel also agreed that there is a need for the formation 
of specia l i sed i n s t i tu t i ons within these organisat ions to implement 
some of the projects. Either public or private sectors should be 
incorporated in project implementation. They also agreed that the 
impacts of these projects should be monitored and evaluated. 
(f ) The involvement of expatriate 'experts ' past a certain level may 
jeopardize both the ident i f i cat ion of relevant projects and their 
implementation. The case studies showed that the expatriates mainly 
get involved in data co l lect ion. However, sometimes they have 
even gone to the extent of ident i fy ing the projects themselves. 
This usurps an important re spons ib i l i t y of these organisat ions. 
I f the organisat ions concerned ident i fy their p r io r i t y projects 
properly, then there would be very l i t t l e room for their being 
manipulated and dominated by the donors. 
FINANCING BASIN PROJECTS 
The arrangements for financing Basin Organisation projects i s 
o f crucial importance for their implementation. This ra i ses the basic 
question of f i r s t , what are the defined sources of funding for these 
organisat ions. Secondly, what i s the expectation regarding generation 
of resources and possible regenerations. 
Fiscal Structures o f Basin Organisation 
Two main sources of funding for inter-governmental drainage 
basin organisat ions were ident i f ied. F i r s t , i s the external donor funds. 
Second i s the contributions of the member national governments. In 
the case of LBDA, which involves only one nation, there i s contr ibution 
from only the Kenya'Government. This i s the same as in Nigeria where 
only the Federal Government contributes to the eleven basin author i t ies 
within her national boundaries. 
The LBDA i s an exceptional case compared to other regional 
author it ies in Kenya. I t can borrow funds and enter d i rect ly into a 
contract with f inanciers in addition to a l locat ions from the Treasury 
and donations from any other sources. LBDA also has some income 
generating projects which might y ie ld revenue when they mature. 
I t was noted, in the case of KBO, that the Executive Secre-
tary i s given the power to look for loans subject to approval by the 
Commission. KBO i s however not yet at a stage of generating i t s own 
income. I t was noted that there seemed to be change of attitude o f 
member states evidenced by an improvement in the contr ibutions. There 
is seemingly a renewed interest to work together stemming from the 
s p i r i t of Afr ican regional cooperation which i s general ly on the in -
crease in the continent. 
The Zambezi Action Plan financing is somewhat di f ferent by 
virtue of the fact that i t s i n i t i a l stages are being implemented by 
UNEP which i s not an executing agency l i ke the World Bank, FAO, or 
UNDP. Financial support for the implementation, i t i s envisaged, could 
later come from several sources. These sources could include regular 
contributions from part ic ipat ing countries according to a scale to be 
determined by the governments and earmarked contributions to spec i f ic 
projects from part ic ipat ing countries. In addit ion, donor countries 
and organisat ions, the environment fund of UNEP and regional and in ter -
national organisat ions could provide f inancial support. 
Resource Al locat ion 
There were a number of factors ident i f ied which influence the 
a l locat ion of resources in drainage basin organizat ions. These include 
(a) an attempt to ensure conformity o f p r i o r i t y project(s) to national 
development plans p r i o r i t i e s , (b) donor preference for certain projects, 
(c) a need to undertake projects which may not be economically sound 
mainly due to soc io -po l i t i ca l pressures, and (d) a drainage basin 
organisat ion not having the capacity to u t i l i s e funds made ava i lab le, 
especia l ly i f i t i s newly establ ished. 
The implication of these and other factors i s that the a l l o c -
ation of resources i s not always rational and the funding may not, 
therefore, be only for productive uses. In addit ion, they imply a 
degree of dependence on donors. In the case of the KBO, the contract-
ing states are to pay the administrative expenses. However, the 
parties depend on donations to pay for the projects. 
Donor Practices 
The main topic of d i scuss ions on financing basin projects 
revolved around donor practices which are not conducive to meaningful 
development in the basin areas. The practices of concern included 
the donor requirements of seemingly endless studies that often have 
conf l ic t ing re su l t s . I t was spec i f i c a l l y pointed out that, in fact, 
there are l oca l l y qual i f ied personnel who are capable of carrying 
out most of these studies but are denied the opportunity in preference 
to foreign consultancy f irms. Invar iab ly , such firms are more cos t l y 
than the local ones. 
Moreover, i t i s suspected that some of the consultancy firms 
have a vested interest in both the studies and implementation of the 
projects. I t was noted that i t i s a general donor practice not to 
fund a project for which someone else has done the f e a s i b i l i t y study. 
This leads to waste since research resu l t s should always be an asset 
for the respective state. 
The second major area of concern was the level of funding 
and purposes for which funds are made ava i lab le. There often appears 
to be ins i stence by donors on matching funds, counterpart funding 
and, at leas t , local contr ibution. In terms of effect ive use of 
funding, i t was of spec i f ic concern that donors could decide to fund 
only a study, when, later,most donors wil l not fund a project for which 
i t has not done the study. To make matters worse, in one instance 
discussed in detail i t was found that the smallest funding a l locat ion 
went to the local t ra in ing component while a sizeable amount went to 
purchasing equipment from the donor country. Project designs by donors 
which resu l t in the l i o n ' s share of funds remaining in , or being 
siphoned back to, the donor countries was st rongly disapproved of by the 
part ic ipants. This practice was not confined only to the study stage 
but extended to implementation with the transfer of technology. The 
end resu l t i s to increase the debt burden of rec ip ient countries. In 
addit ion, the so-cal led donation provides a greater development oppor-
tunity for the donor rather than recipient. 
There was also a strong feeling that those seeking donor 
ass istance are also partly to blame. This arose from the fact that 
there are instances when they agree to s igning agreements in which 
they have had no input at a l l . Thus, the part ic ipants cal led upon 
developing countries to undertake rigorous t ra in ing , in order to develop 
highly competent negotiators, then to embue them with an acute sense 
of patriotism. They should s ign only what i s good for their country, 
not on the basis of ignorance or "k ick-backs " . 
The inferences drawn from the discuss ion of donor behaviour 
were, f i r s t , that there should be a concept of donors, separating 
those who are genuine from those who are not. In case a donor has 
attached s t r ings to aid these s t r ings should be c lear ly debated and 
understood. Secondly, the drainage basin organisations need to develop-
common strategies for handling donors. This arose from the observ-
ations regarding games played by donors at formal donor conferences 
and t r i ck s to brand projects bankable and non-bankable. Thirdly, there 
was a strong feeling that some of the f e a s i b i l i t y studies can be mounted 
by member states themselves i f they mobil ise domestic resources. By 
doing t h i s , they could present the donors with a need that has been 
c lear ly defined by the respective s tates, rather than on the basis of 
studies done by the foreign consultant. I t was pointed out, moreover, 
that the overall cost of the project would be cheaper i f the studies 
are done by the nationals of the respective governments. I t i s also 
important that the f e a s i b i l i t y s tud ies , whoever does them, should be 
subject to public, part icu lar ly scho lar ly , debates within the 
respective states. 
THE ROLE OF INTERNATIONAL ORGANISATIONS 
The d i scuss ions on the ro le of international organisat ions 
was prefaced by h igh l ight ing the negative ro le UNDP played in the KBO 
and NBA, referred to in ear l ier d i scuss ions . The question of what 
ought to be the role of international organisat ions in the es tab l i sh -
ment and i n s t i t u t i ona l i s a t i on of drainage basin organisations was posed, 
bearing in mind that there are organisations at d i f ferent levels on the 
African scene including ECA, UNEP, OAU etc. Furthermore, the purposes 
they serve are d i f ferent. 
As an i n i t i a l step i t was suggested that the organisat ions 
could be c l a s s i f i ed as being at the g lobal , continental or regional 
levels . I t was fe l t that the organisat ions at the continental and 
regional leve l s are the ones which should be more concerned with local 
African problems. The relevant question, therefore, became the types 
of organisat ions and the nature of their involvement in the growth 
process of drainage basin organisations in Afr ica. 
The d i scuss ions proceeded by 
in Af r ica, appraising their functions 
organizations. 
examining 
either as 
d i f ferent organizations 
or with international 
Economic Commission for Afr ica (ECA) 
The ECA was viewed as the delegated UN body within the 
Afr ican continent which i s assigned the task of handling socio-economic 
matters at the grassroots. In a formal presentation of a paper by 
Wolde Yilma Emmanuel, the ro le of ECA through i t s intergovernmental 
committee was outl ined. The proposal and implementation of various 
programmes, i t was argued, have taken place through th i s committee. 
The current or ientat ion o f Afr ican countries towards cooperation was 
viewed as a pos i t ive factor for the workings of th i s committee. 
To supplement the paper on ECA and complete the picture of 
the nature of ECA involvement there were additional comments, mainly 
on ECA-sponsored organisat ions. These ECA-sponsored in s t i tu t ions in 
Afr ica were said to number about 30. They are considered "sponsored" 
in the sense that they or ig inate from member s tates ' resolut ions on 
a problem, a f e a s i b i l i t y study (usua l ly by UNDP), and funding coming 
from the Secretar iat and partly from the members. Among the well known 
sponsored in s t i tu t ions are ECOWAS, PTA, IDEP and ESAMI. A re l a t i ve l y 
new addit ion i s ACMAD (Afr ican Centre for Meteorological Associat ion 
for Development). 
I t was pointed out that ECA-sponsored organisat ions are involved 
in basin development. In view of the broad concern with development in 
their mandate these organisat ions can deal with i r r i gated agr icu l ture, 
transport, hydropower development, etc. Besides, depending on the area 
of coverage, one organisat ion (e.g. ECOWAS) can deal with three to 
four drainage basin organisat ions in which the nation-states are i nva r i -
ably members. 
ECA's organisational structure, including i t s subs id iary 
organisat ions, brought to a climax the concern in the seminar over the 
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continued pro l i fe rat ion of organisat ions in the continent which resu l t s 
in dupl icat ion. The feel ing was par t i cu la r l y strong with regard 
spec i f i c a l l y to ACMAD. I t was suggested that ECA's pro l i ferat ion of 
organisat ions i s not d i s s im i l a r to what Afr ican governments are doing 
within their own countr ies. Another view was that since UN organ i sat ions , 
such as ECA, have a wide mandate they react to problems as they come, 
with the possible consequence of having as many organisat ions as there 
are problems in Af r ica. In most cases, i t i s the administrative ex-
penses of the organizations which d i s s ipate the avai lable resources. 
Very l i t t l e or nothing i s l e f t for programme operations. States should 
never accept that state of a f f a i r s . 
Once these organisat ions are established they become entrenched 
and may even become hos t i le should there be talk of d i s so lv ing them. 
There i s a lso h o s t i l i t y between some of the organisat ions, presumably 
in an attempt to j u s t i f y their existence. A case in point i s the ECA 
and the OAU-sponsored i n s t i t u t i on s . Discuss ions with o f f i c i a l s of 
these i n s t i tu t i on s often reveal more competition than cooperation. 
Either organization seeks to show, by words, how much more important 
i t i s , and what, in the purportedly jo int task was done by one rather 
than the other. 
I t was pointed out that there are instances when requests go 
to ECA from only some, but not a l l , of the members affected, as in the 
case of Lake Tanganyika/Kivu basins. This could happen because of 
differences between governments or lack of interest on the part of 
some governments. 
There are also cases of ECA experiencing problems of locating 
financing for certain types of projects. I t i s , for instance, re la t i ve l y 
easier to locate funding for roads and minerals projects. In compari-
son, although water resources development projects are important, i t 
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i s re la t i ve l y more d i f f i c u l t to secure funding for them. There was a 
general posit ion that both, the OAU and ECA should take the task of 
drainage basin management very se r ious l y , as a way of mobil iz ing 
hitherto id le natural resources of Afr ica. Afr ican development needs 
that reor ientat ion. 
United Nations Environment Programme (UNEP) 
I t was reiterated that UNEP i s not an executing agency. 
However, i t has a useful ro le to play in a coordinating capacity at 
an international leve l . I t i s possible to coordinate, through UNEP 
donor countries meetings, either formally or informally. I t i s also 
possible to secure information informally through UNEP s t a f f concern-
ing the emphases of the dorior countries from which the s t a f f come. 
In addit ioni informal connections made with UNEP can be useful in 
undertaking other programmes. 
There i s at times a genuine problem of donors wanting to under-
take a project not having the requis i te data. They may not know what 
happens in a part icular area, what i s to be done or who should be 
re l ied on for information. In th i s connection the clear ing house of 
UNEP can be of ass istance in providing the necessary va l id information. 
In the case of the Zambezi Action Plan, the necessary database which 
was bui l t can be used by various donors. The importance of such data 
was underlined by the fact that benefits from the projects to the 
population should not be judged by only economic c r i t e r i a . I t i s the 
socio-economic indicators that may suggest that development i s occurring 
Lake Basin Development Authority (LBDA) 
The experience of LBDA with international organisat ions i s 
reflected by the geographical extent of i t s mandate. I t i s the only 
authority in Kenya which has functions to perform which transcend 
national boundaries. These functions are in re lat ion to other users 
of the waters of the Ni le. There has been interact ion with UNEP and 
Hydromet (WMO) in re lat ion to environmental t ra in ing and the Hydromet 
project. 
The LBDA has had l inks with UNDP in connection with funding 
a study on r i ver prof i les done by an I t a l i a n consulting firm. The 
study ran from 1982 to 1987. The main areas of focus included a r i ver 
prof i le study, per se, catchment conservation, and remote sensing, and 
creating an Atlas for LBDA's area of operation. The concentration of 
the study was on Nyando basin and to produce a Master Plan for the Kano 
Plains. The various possible uses of the r i v e r s , including hydropower 
generation were ident i f ied. Dam s i tes on the Sondu River were also 
ident i f ied. At the end of the study i t was intended that a meeting of 
donors be organised to sens i t i se them and have them pick projects to 
which they would provide ass istance. 
M in i s t ry of Water Development (Kenya) 
The major experience of the M in i s t ry of Water Development with 
international organisat ions has been through the Hydromet Project. 
This was funded by the UNDP and executed by the WMO, involving technical 
cooperation between eight countries. The main objective of the project 
has been a study of the resources and co l lect ion of data on r i vers and 
lakes discharging water into the White Ni le. 
The f i r s t phase of the project lasted from 1967 to 1972. The 
purpose was to set up a hydromet data network. This was eas i l y done as 
there were already ex i s t ing gauging stat ions over the region. The 
second phase focused on data col lect ion and monitoring with the s i g n i -
ficant difference that the data analys i s looked at the basin as a 
whole, unlike ear l ie r on. In addition two models, a mathematical model, 
and a water qual ity model were developed. The problem however, has been 
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that the mathematical model in part icular i s hardly used by researchers 
in any of the countries in the region. This i s something which the 
LBDA and the academic community within East Afr ica should take account 
of. 
• In terms of f inancing, UNDP provided funds for the project 
up to 1982 enabling the project to establ i sh the network and develop 
the two models. Since 1982, member countries have financed the project 
and the headquarters in Entebbe. But funding continues to be a problem 
as national projects on water management have been ident i f ied but not 
implemented due to lack of funds. The UNDP has actual ly been approached 
but no funds have been forthcoming. 
In regard to in s t i tu t iona l structure, the pattern within Kenya 
has been that spec i f i c a c t i v i t i e s are taken by various i n s t i tu t i ons 
which do not fa l l under one umbrella. These include the M in i s t ry of 
Water, Meteorology Department, Remote Sensing, etc. However, there has 
been a close l ink between these in s t i tu t ions on matters of personnel 
t ra in ing, which has been given a high p r i o r i t y . 
Looking at the future of the project one can say that the 
important work done should spur cooperation in the future. The key 
issues of how to manage and use water resources for national develop-
ment need to be examined. The continued r i s e of Lake V i c t o r i a ' s 
water level long after the construction of J inja dam, for which Hydromet 
has ident i f ied projects, i s a case in point. A major constraint in 
th i s endeavour seems to be the attitude of donors. They may have undue 
influence on project proposal or undertake projects without the knowledge 
of affected governments. In a l l cases where a study i s undertaken, 
relevant and usable information should be col lected. Most importantly, 
i t should be disseminated for use by policy-makers and academic researchers 
so as to establ i sh a research-pol icy-research cont inuity. 
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WATER RIGHTS AND LAND TENURE IN IRRIGATED AREAS IN AFRICA 
The d iscuss ions in th i s sess ion revolved around the f i r s t 
concept paper ent it led " I s sues in the Legal Organisation o f I r r i g a t i on 
Agr iculture in A f r i ca " . W.H.O. Okoth-Ogendo outl ined the legal issues 
that should be discussed in connection with the management of water 
resources in A f r i ca . He forcefu l ly argued that the legal issues had 
been echoed throughout the seminar insofar as the d iscuss ion of the 
rat ionale for sett ing up these organisat ions and how they operate 
implies sett ing up certain legal frameworks. 
In what he terms the "Afr ican agrarian c r i s i s " , he demonst-
rates the breakdown of Afr ican agr icu l tura l systems and asserts that 
Afr ica i s the only continent that does not produce a l l the food that 
i t s people require. The use of i r r i g a t i on technology i s therefore 
viewed as a possible option in resolv ing th i s c r i s i s . In Afr ica 2.5 
mi l l i on hectares are under formal i r r i g a t i on schemes; out o f that 65% 
are found in the Gezira (Sudan) and 15% in Madagascar. This implies 
that the potential in other countries i s yet to be tapped. One of 
the problems connected with agr icu l ture i s the unpredictabi l i ty of 
the hydrometeorological cycle and the un re l i ab i l i t y o f data. Afr ican 
population i s increasing rap id ly , implying that arable land per capita 
i s decreasing and agr icu ltura l methods are also changing^. A l l these 
have consequences for food production, and require that Afr ican states 
look for modes o f agr icu l ture that do not depend on r a i n f a l l . 
I r r i g a t i on of fers opportunit ies for integrated development: 
agr icu l ture, hydroelectric power, water supply and consequently, 
i ndus t r i a l i za t ion . There i s an urge to expand arable land by using 
the interface between arable and non-arable land. I r r i g a t i on becomes 
important in th i s expansion. Though i r r i g a t i on technology i s not 
complex, i t involves heavy investment and i s associated with other 
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problems such as s a l i n i t y , evaporation and environmental i s sues. 
A lawyer must grapple with the question of how to organise 
an i r r i ga t i on system which will achieve the desired objectives. The 
4 
components of th i s question are: 
(a) The state of the environment; 
(b) Management structures: bureaucracy and implementing power; 
(c) Resource planning, i . e . the harnessing of water resources, 
which includes impounding the water, transporting i t and con-
t r o l l i n g i t s qual i ty as i t i s delivered to the agr icultural 
f i e l d s ; 
(d) Defining modalities for the a l locat ion of r i ghts to water 
(there are two types of r i gh t s : land and water r i g h t s ) ; 
(e) Framework for resolv ing disputes a r i s i ng from i r r i ga t i on 
systems. 
A d i s t inc t ion must be made between the 'development' and 
'management' of water resources, though both are viewed as two ends of 
a continuum. Water, as a resource, must be 'captured ' and put to 
proper and spec i f ic use. For example, 50% of the water used on earth 
today i s used for i r r i g a t i on - an ac t i v i t y that leaves water in a 
state which i s expensive to recycle and so ca l l s for proper management. 
For countries to engage in successful i r r i g a t i on , they need the 
capacity to invest in large-scale water resource development, and the 
capacity to own that investment. Most Afr ican countries lay emphasis 
on water management at the expense of development. The state manages 
the water through respective m in i s t r i e s , statutory boards etc, accord-
ing to the regimes of the water sources. The degree of state control 
seems to be higher in hydroelectric power projects than in managing 
water, per se. 
Water must be allocated to both uses and users to ensure equity. 
However, a l locat ion typologies vary. Most legal regimes gives domestic 
water use higher p r io r i t y . The var iat ion may also a r i se due>to the 
quantum and frequency of water use. Last ly , water may be c l a s s i f i ed 
by whether i t i s simple gravitat ional run-off or impounded water. 
How i s the issue of r ights to water and land tackled? Most 
water laws in Afr ica do not consider monitoring, and leave th i s to the 
d iscret ion of the government min i s t r ies concerned. In agr icu ltura l 
development the government may end up as a cu l t i vator . In state i r r i g -
ation schemes, the state owns the land and cu l t i vator s become mere 
renters with Temporary Occupation Licences which allow the state to 
evict them and to recognise only the a l lottee and h is or her spouse. 
The unit of land exploitat ion i s husband, wife and their chi ldren below 
18 years. However, land tenure i s insecure only i f the objectives set 
cannot be met by current arrangement. 
In d iscuss ing water tenure, d i s t inc t ion must be made between 
surface and underground water, navigable and unnavigable water, and 
public and private water. For example, surface water flowing through 
land belonging to more than one person i s ' pub l i c 1 water. These 
d i s t inc t ions require d i f ferent control mechanisms. Regarding private 
water, there are three ways of acquiring private water r i gh t s : 
(a) Riparian r ights system: involves d ivert ing waters of a stream, 
but does not apply to water in a dam which i s already approp-
r iated; 
(b) Pr ior appropriation: depends on who the f i r s t person was to 
appropriate water; 
(c) Administrative d i spos i t ions systems. 
Normally, the issue of transporting water through land that i s not 
one 's own ar i ses . You can have r ights over somebody e l s e ' s property 
(e.g. land for transporting water) either by contract or when th i s i s 
imposed by the state. However, th i s r i ght l a s t s only as long as the 
reasons for which i t i s being transported ex i s t s . People through whose 
land the water passes may acquire r i ght s over that water so long as 
they agree to help in the maintenance of i t s flow. There i s a tendency 
in some African countries to create special courts to deal with these 
r ights and th i s has the advantage of expediency. 
A few points of c l a r i f i c a t i on arose in the d i scuss ion. 
(a) All the legal pr inc ip les apply whether i r r i g a t i on i s surface or 
overhead; 
(b) In Kenya, the f i r s t attempt to control water was in 1921. Accord-
ing to the water Act, the "owner" o f water has only usufructuary 
r i ghts over the water. Thus to exploit i t he must have a permit; 
(c) The concept of prior appropriation may be revised i f other people 
do not have anything at a l l to use whereas the 'owner' has an 
excess; 
(d) In cases where water i s struck accidental ly (e.g. in mining), the 
water belongs to the state. 
I t was concluded that there i s an urgent need to create certain laws 
and update the ex i s t ing ones which relate to the management of water in 
Afr ica. I t came out very c lear ly that there are loop-holes part icu-
l a r l y in connection with water qual i ty control and the discharge of 
eff luents. I t i s required by law that eff luents should be within 
acceptable l im i t s of purity that s a t i s f y the Water Board. I t was also 
noted that the charges ( f ines ) imposed for water-related offences are 
low and need to be revised upwards. 
ENVIRONMENTAL PROTECTION IN BASIN MANAGEMENT 
The discuss ion on the state of the environment in drainage 
basins was triggered' o f f by the presentation of two papers. The d i s -
cussion focussed on what i s currently being done regarding the 
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environmental protection of Afr ican r i ve r bas ins, and whether there 
i s any cause of alarm. 
The f i r s t paper, ent it led "A Cr it ique of Environmental Con-
s iderat ions in the Drainage Basin Organisation in A f r i ca " was presented 
by N.H. Ayodele Cole. In the paper he asserts that from the experiences 
of ear l ie r dams in A f r i ca , such as the Aswan High Dam and the Volta, 
i t has become very clear that environmental protection must be integ-
rated into drainage basin development. I f th i s i s not done, the 
negative costs wi l l escalate. This same view i s echoed even in con-
tinental documents such as the Lagos Plan of Action in which Environ-
mental Impact Assessment (EIA) i s seen as a major component of balanced 
development. 
Participants were o f the view that the s tart ing point in EIA 
i s to consider what ex i s t s on s i te before the project i s implemented. 
The effects of the proposed development are then deduced or simulated. 
The key components of the environment which should be analysed include 
the ecology of the area, geology, geomorphology and the so i l properties 
and dynamics. I t must be clear that the proposed development does 
not interfere with the ecosystem, and other cycles (e.g. biogeochemical 
and hydrological) of the environment. The acqu i s i t ion of data upon 
which planning i s based becomes an important aspect of EIA. 
Certain constraints do ex i s t that may have impeded the success 
of EIA, such as manpower deficiency. A l so, the feeling among certain 
Afr ican po l i t i c i ans that the absorptive capacity of the Afr ican con-
tinent i s i n f i n i t e as far as the environment i s concerned may be a 
constraint. I t was observed that most Afr ican countries are involved 
in lake and r i ver basin development in one form or another and so they 
can learn from the ECA's experiences with EIA. UNEP i s currently 
engaged in a study of the Zambezi Basin which covers 1.32 m i l l i on sq km 
with a population of over 30 mi l l ion spread in eight countries (Angola 
Botswana, Malawi, Mozambique, Tanzania, Zambia, Zimbabwe and Namibia). 
The diagnostic study of UNEP covered the present state of the ecology, 
environmental problems encountered and their impacts, and suggested 
management goals , pol ic ies and a c t i v i t i e s . I t was suggested that the 
Zambezi Basin Action Plan (ZACPLAN) could serve as a model to help 
other basins trace back to where they went wrong with a view to manag-
ing their basins in an environmentally sound ways. This can only work 
i f they can solve the problems of data co l lect ion, administrative and 
management frameworks and f inancial resources. 
The second paper ent it led "What the Kagera Basin Organisation 
i s Doing to Balance Development and Environmental Conservation" was 
presented by Enos R. Tiharuhondi. There has been an environmentalist 
working for KBO from the beginning of the organisat ion. His work i s 
to monitor al l the projects from their inception. KBO i s aware of the 
need to balance environmental protection with drainage basin develop-
ment. Environmental considerations are, in fact integrated in all 
sectors of development, as shown below: 
(a) Agr iculture: The use of extension workers to educate the farmers 
on proper use of chemicals and proper storage of agr icultura l out 
put; 
(b) Tsetse f l y control: The avoidance of massive chemical spraying 
and the encouragement of the use of softer methods such as the 
use of tsetse f l y traps; 
(c) Drainage and i r r i g a t i on : Proper maintenance of waterways so as 
to minimise the breeding of malaria and b i lharz ia vectors; 
(d) Afforestat ion: Planting trees on steep slopes to reduce erosion 
and the resu l t ing s i l t i n g of dams; 
(e) Human resettlement: Compensation for l o s t dwellings and property. 
As KBO i s a young organisat ion, most o f these are statements of good 
intention and so their successes cannot be evaluated. 
Kenya's Lake Basin Development Authority (LBDA) also rea l i zes 
the need to protect the environment, and i t has created the Department 
of Environmental Protection headed by an eco log i s t . The f i r s t task 
of the department i s data co l lect ion since the projects are s t i l l too 
young and small to pose any serious threat. In 1984 the resu l t s of 
the water qual i ty study indicated that Winam Gulf was s i l t i n g and had 
huge deposits of nutr ients. Currently LBDA i s monitoring the lake and 
r iver waters under i t s j u r i sd i c t i on . The problems experienced by LBDA 
in monitoring the environment are many: 
(a) Lack of power to prosecute environmental offenders. This duty i s 
relegated to the M in i s t ry of Water Development; 
(b) Lack of standards to use in environmental monitoring. However, 
UNEP i s funding laboratory construction for LBDA. This laboratory 
wi l l be used for sett ing standards to help in monitoring the 
environment. LBDA wi l l need statutory powers to enforce the 
standards; 
(c) H i s tor ica l factors are mainly in connection with urban locat ion 
o f industr ies . Many o f these industr ies predate the formation 
of LBDA and so had no EIA studies done before decisions were made 
to locate them. Hence, they discharge raw waste into r i ver s and 
the lake. The maximum f ine that can be imposed on them i s Ksh. 
5,000. Currently, the D i s t r i c t Development Committees in conjunc-
t ion with LBDA s t ress that EIAs must be done before industr ia l 
locat ion takes place. However, i f th i s approach i s to succeed 
the concept must have proper l e g i s l a t i v e authority. 
I t was reported that International Centre for Research on Agro-
forestry (ICRAF) was commissioned by UNDP to conduct research on r i ve r 
catchment conservation in LBDA area. The recommendations of th i s study 
stressed the need for conservation and improvement of a l l catchment 
areas and the education of the common people on the necessity of doing 
th i s . Members of the panel were informed that r i ve r catchment areas 
s t i l l house some of the very rare plant species, although the rate of 
genetic erosion i s alarming. Hence there i s a need for habitat con-
servat ion, even i f i t means gazetting some form of "State land" for the 
conservation of rare fauna and f lo ra . However, f i r s t of al l there is 
a need to ident i fy these rare species before even the concept of "gene 
banks" can be applied. But the need for r igorous conservation for 
s c i en t i f i c and medicinal, as well as cultural reasons was evident. The 
LBDA was also urged to find out i f there i s any connection between 
environmental degradation and the frequent outbreak of cholera in the 
region. 
I t was observed that, at least in Kenya, the government mini -
s t r i e s and parastatals are also serious offenders in environmental 
pol lution.- An example was given of the National I r r i g a t i on Board (NIB) 
which does not monitor the spread of malaria and b i lharz ia in i t s 
projects. The f in ing of environmental offenders may not reduce the 
abuse of the environment^ so there i s a need to look for a l ternat ive 
punitive and management measures. In th i s regard i t was suggested 
that LBDA should have some autonomy in i t s bid to protect the environ-
ment, and th i s should include statutory powers to enforce regulations 
within the Author i ty ' s area of j u r i s d i c t i on . I t was also general ly 
agreed that a concerted effort was needed to revise and standardise 
the pol lut ion control mechanisms for the whole country. I t was reported 
that an inter -min i s ter ia l task force has been commissioned to look into 
the problem of pol lut ion in the whole country. Their f indings may, 
hopeful ly, enhance the qual ity o f protective standards and the machin-
eries for enforcement. 
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In conclusion, the panel made the following observations: 
(a) The Zambezi Action Plan should serve as a model to other r i ver 
bas ins, in so far as EIA i s concerned; 
(b) There should be a forceful machinery for enforcing the environ-
mental standards and regulat ions i f proper development i s to take 
place; 
(c) All r i ver and lake basin organizations in Afr ica are aware of the 
importance of environmental conservation; 
(d) There was an urgent need to conduct more research, such as into 
the case o f cholera in the LBDA area; 
(e) There i s a need for a comprehensive legal framework to deal with 
environmental i ssues in every drainage basin organization. 
PROMOTING EFFICIENCY OF BASIN ORGANISATIONS: MANPOWER TRAINING AND 
DEVELOPMENT 
H.W.O. Okoth-Ogendo reminded workshop part icipants that the 
issue of ef f ic iency in basin management i s a very crucial one. All 
the preceeding sess ions had es sent ia l l y been concerned with how to 
manage the basin organisat ions, in other words, how these organizations 
can be made e f f i c i en t . Ef f ic iency i s related to a l l the other aspects 
of the workshop, as shown below: 
(a) I t may help us in evaluating the objectives of and rat ionale for 
basin organisat ions; 
(b) I t i s related to decision-making processes in the organisat ions; 
(c) The issue of resources i s important because without adequate re -
sources, the cal l for eff ic iency in these organisations may be 
impossible to respond to; 
(d) The legal issues are related to ef f ic iency in that without the 
power to make decis ions and implement them, these organisations 
may not achieve their objectives at a l l ; 
(e) As far as environmental issues are concerned, i t i s the environ-
ment which i s affected by the operations (whether e f f i c ient or i n -
e f f i c ient ) of these organisat ions. 
The paper ent i t led "Manpower Training and Deployment in In ter -
national Drainage Basin Management: The NBA Experience" was presented 
by Ikechukwu Enwemnwa and this formed the focus of d i scuss ion on e f f i -
ciency. 
The discuss ion revolved around a model of multinational r i ver 
basin development as presented in Enwemnwa's paper. The model, which 
is intended to ensure ef f ic iency, presents the following ac t i v i t y flows 
(a) Col lect ion and analys is of data to ident i fy what i s avai lable and 
what remains to.be done in terms of basic data; 
(b) Formulation of plan strategies to ident i fy plan a lternat ives and 
who should do the work; 
(c) Presentation of plans to the po l i t i ca l leaders of the member 
states for their appreciation. This i s intended also to ensure 
their po l i t i ca l support and goodwill; 
(d) Presentation to donors after the member states have ident i f ied 
their p r i o r i t i e s ; 
(e) Generation of funds for the implementation of the projects; 
( f ) Execution of the project(s ) . 
The organisational structure of Niger Basin Authority (NBA) 
were presented. The components of th i s complex organisational s t ruc-
ture i s presented below in descending order: 
1 - The Council of Min i s ters of the member states; 
2 - The Committee of Experts: Although they represent their countr ies, 
they are not po l i t i ca l appointees. They a s s i s t in making develop-
ment plans; 
3 - The Executive Secretar iat: This o f f i ce i s expected to execute 
the development plans. I t i s normally ass i s ted by the Technical 
Committee; 
a -The f inancial control ler whose o f f i ce f a l l s under the Executive 
Secretar iat; 
b -The Development Fund i s also an arm of the Executive Secret-
ar iat . This i s very important since NBA was set up with very 
l i t t l e funds. This framework can work well as long as the 
i ssue of personnel i s addressed exhaustively. I t i s approp-
r iate to ensure proper t ra in ing , and the professional back-
ground of the o f f i ce r s working for the organisat ion. 
The remuneration of s ta f f i s also important in determining 
the eff ic iency due to the fact that the morale of the workers must be 
maintained. The NBA's sa la r ies are not very high and the s t a f f i s 
overworked. This scarc i ty of trained manpower meant that there was 
an urgent need for s t a f f recruitment and t ra in ing. However, rec ru i t -
ment had to be based on equitable d i s t r ibut ion amongst the member 
states. The foreign donors sponsored s t a f f development but the donors 
could not ensure that such s ta f f would be absorbed and retained in NBA 
after t ra in ing . Hence by 1982, a number of s t a f f had been trained but 
there was no money for their employment by the organisation. Because 
of s t a f f development problems, the experts from the member states were 
seconded to NBA without necessar i ly being permanent members of NBA. 
This le f t open the questions of their commitment and loya l ty to the 
organisat ion. 
I t must be stressed here that where the basin studies were 
done by expatr iates, the raw data was carr ied abroad for ana lys i s . 
There was almost no involvement by the local persons. This was extrac-
tive in nature and a net drain to the local economies. Because the 
needed data was collected by the expatr iates, a s i gn i f i cant percentage 
of the funds was spent on foreign s ta f f remuneration. In the end, i t 
i s the foreigners who benefitted due to the job opportunity and ex-
perience gained. Thus, experience which builds up eff ic iency in manage-
ment, wi l l have been denied to the nationals. 
The members of the panel agreed that a number of factors 
must be considered when the eff ic iency of basin organisat ions is 
being discussed, as fol lows: 
(a) Po l i t i ca l cohesiveness among the member states i s essent ia l . But 
i t must also be backed by s o l i da r i t y based on shared socio-economic 
in teres t s ; 
(b) Proper organisational structure which discourages r i g i d i t y and 
encourages fast decision-making i s essent ia l . That goes for the 
basin organisat ion proper, and i t s l inks with the member states; 
(c) Strong qual i tat ive leadership i s an imperative; 
(d) Professional competence and appropriateness. In the case of KBO, 
the member states sometimes i n s i s t on recru i t ing s ta f f on i t s 
behalf. This could lead to po l i t i c i za t i on of appointments. The 
organization should select profess ional ly competent persons 
d i rec t l y ; 
(e) I t i s d i f f i c u l t to retain s t a f f i f sa la r ie s are low. Terms of 
service must enable the organization to attract and reta in compe-
tent people; 
( f ) The encouragement of t ra in ing , seminars and workshops which involve 
information dissemination i s essent ia l . This ensures high v i s i -
b i l i t y for the organizat ion and i t s work to the largest number in 
the member s tates ; 
(g) The provis ion of f inancial resources which are enough for the 
implementation of the projects. Manpower problems, both managerial 
and technical, seem to feature prominently in influencing the 
eff ic iency of these organisat ions. The panel fe l t that after r e c ru i t -
ment, the s t a f f should be given some form of international exposure 
in their areas of spec ia l i sa t ion in order to increase their experience 
and competence. Furthermore, t ra in ing should be viewed as part and 
parcel o f project formulation, so that morale may be boosted. 
The personal ity and image of the chief executive wil l de f i -
n i te ly influence the eff ic iency with which these organisat ions are run. 
I t was also noted that the distance from the capital c i t y may also be 
a s i gn i f i c an t factor. I f the location of the basin organisat ion i s 
'remote' then these organisat ions would not attract good personnel. 
This i s exemplified by the experience of LBDA with the advertised 
posts of secretaries and computer s pec i a l i s t s . 
I f s t a f f cannot be retained, then eff ic iency goes down. For 
example, the s t a f f of the LBDA are on a three-year contract and th i s 
may resu l t in a high rate of s t a f f turn over. Currently, LBDA t r i e s 
to include tra in ing as a component of any aid i t applies for. The 
panel also pointed out that dedication to duty as a method of showing 
patriotism i s also important. Mere remuneration should not be the 
guiding factor because patriotism may also be the basis of d i sc ip l i ned 
pursuit of development goals. I t was also pointed out that UN Special 
agencies give fel lowships and scholarships for manpower t ra in ing . 
However, most Afr ican countries have not, mainly for bureaucratic 
reasons, been very e f f i c i en t in u t i l i s i n g these opportunit ies. 
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RECOMMENDATIONS 
ON 
RATIONALE AND STRATEGIES FOR ESTABLISHMENT 
OF DRAINAGE BASIN ORGANIZATION 
RATIONALE 
1. I t i s now widely recognized that individual water projects, 
whether s ing le - or mult ip le- purpose, cannot as a rule be under-
taken with optimum benefit for the community before the major 
facets of the integrated development for the entire drainage 
basin have been ident i f ied. A drainage basin i s defined as an 
area of land on which the rain that f a l l s i s collected into r i l l s , 
r i v u l e t s , streams and f i n a l l y into a s ing le r i ve r outlet that 
jo in s a larger tr ibutary or flows into a reservo i r . Many of such 
drainage basins in Afr ica transcend state boundaries and are 
referred to as international drainage basins. 
2. I t i s obvious that a drainage basin as a unit i s simply the 
co l lect ion of water over a catchment and i t s flows through one 
mouth into a reservo i r . Thus a drainage basin const itutes a 
dynamic system in which a l l the environmental parameters may be 
measured and evaluated in terms o f input-output ana ly s i s . I t 
i s such systems organization that makes a drainage basin a geog-
raphical unit on which harmonious and integrated resource develop-
ment, u t i l i s a t i o n and conservation may be establ ished. 
3. The main dr iv ing force toward the establishment of a dra in -
age basin organization (DBO) i s the ident i f i cat ion of needs. The 
typical needs related to an integrated development of resources 
o f a drainage basin are: 
(a) Food secur ity (agr icu l ture and f i s he r i e s ) ; 
(b) Energy; 
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(c) Environmental management; 
(d) Water supply; 
(e) Transport and communication; 
( f ) Natural hazards and pesti lence; 
(g) Manpower tra in ing and deployment. 
4. Once the above needs have been ident i f ied the rationale for 
the establishment of a DBO wil l have been ascertained. 
STRATEGIES 
6. 
Objectives: 
The establishment of a drainage basin organization should be 
based on fa i r and clear objectives which take into account the 
national interests of a l l the r ipar ian states. 
Po l i t i ca l w i l l : 
Although the establishment of a DBO i s j u s t i f i ed by the need 
to have harmonious and integrated development of the basin re-
sources, the po l i t i ca l wil l i s an essential ingredient for the 
success of the organisat ion. 
The provis ions of the agreement establ i sh ing a drainage basin 
organisat ion should allow the organisation to continue with i t s 
functions even at times of po l i t i ca l differences among part ic ip -
ating states. 
The organisat ion should be given reasonable autonomy and 
su f f i c ient powers in order to function e f f i c i en t l y . 
9. There should be a provis ion which allows the organisat ion to 
ult imately become se l f - su s ta in ing by generating i t s own funds and 
reinvest ing such in other development projects in the region. 
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Management: 
The chief executives play a key role in the success or f a i l -
ure of the basin organisat ion, and therefore their recruitment 
must be based on merit. However such executives must be accept-
able and have access to the po l i t i ca l leadership of the member 
states. 
I t i s important to involve local expert ise, while drawing up 
the basin plan and also to sens i t i ze and involve the community 
within the basin at an early stage. 
The structure of the basin organisat ion should be based on 
ef f ic iency with the aim of keeping the operating costs as low as 
possible espec ia l l y in the i n i t i a l stages of planning. In th i s 
regard, local s k i l l s and appropriate technology should be u t i l i zed . 
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RECOMMENDATIONS 
ON 
THE PROCESS OF IDENTIFICATION OF BASIN PROJECTS 
Objectives: 
(a) Review and interpretat ion of organizat ions ' objectives; 
(b) Analysis and harmonization of various national developmental 
objectives with respect to the basin; 
(c) Objective categorization on short- and long-term basis. 
Inventory, co l lect ion and ana lys i s of data and information on 
natural and human-based resources. 
Ident i f i cat ion and evaluation of resource developmental potentials 
needs and constra ints . 
Comprehensive planning towards integrated development of the 
bas i s : 
(a) P r i o r i t i z a t i on of projects and programmes on the basis of 
needs with short- and long-term object ives; 
(b) Design and formulation of the model for integrated develop-
ment of the basin. 
Propose in s t i tu t iona l framework for the implementation of the 
projects and programmes. 
Provide detailed studies of proposed p r io r i t y projects for imple-
mentation . 
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RECOMMENDATIONS 
ON 
FINANCING OF BASIN PROJECTS 
Al l factors of project development, including costs o f equip-
ment and machinery, personnel as well as services and fees are considered 
herein. 
1. Types and Sizes of Projects 
(a) A project should be o f greatest benefit to the people concerned, 
and should be determined by actual, fe l t and rational needs of 
the people/states concerned; 
(b) Revenue-generating projects are more popular both to benefi-
c ia r ies and donors; 
(c) Size of project may be smal l -scale, medium-scale or large-
scale, primemovers; 
(d) Type and s ize of project determines how much financing i s 
required. I f the optimum scope of project i s not determined, 
the borrower may end up being weighed down by loan repayments 
unnecessar i ly; 
(e) Most large-scale development projects require heavy funding, 
but are slow in returns and not attract ive to finance either 
by member governments or donors; 
( f ) For purposes of building confidence and encouraging f inanc ier s , 
small- or medium-scale projects with great impact which can be 
financed from local resources should be started immediately 
while long-term primemovers are being processed. 
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Sources of Finance 
(a) There are two sources, external and loca l . 
External and/or local finances could be in the form of grants 
(outr ight donations) or loans or both: 
- loans secured by member Governments, 
- money borrowed by the basin organisat ion i t s e l f , where 
there i s legal power to borrow, whether guaranteed by 
the Governments or not, 
- contributions to common or development fund by member 
Governments, 
- grants (material, technical or f inanc ia l ) e.g. from donors 
including NGOs. 
(b) Sources of funds should be as re l iab le and stable as possible 
to avoid uncertainty in planning or even the po s s i b i l i t y of 
entering into a f inancial commitment which cannot be honoured 
by the organisat ion. 
Strategies for Securing Financing 
(a) In all cases the-preparation must be thorough whether required 
finance is for studies or implementation; e.g. objectives and 
j u s t i f i c a t i on , cost estimates, economic and f inancial analys i s 
and even cash flow in respect of projects. One should take 
into account cl imatic conditions as well as soc i a l , cultural 
and po l i t i ca l framework; 
(b) There i s a need to r e s i s t items o f expenditure such as involved 
in the use of foreign consultancies, especia l ly where local 
experts are avai lable. This wi l l reduce s ize o f donor money to 
be applied for. 
(c) I t i s helpful to make bi lateral approaches to individual 
donors to sound them out for their interest in the project. 
Where i t i s necessary to use a consortium of f inanciers a 
screened, shor t - l i s ted number of donors may then be brought 
together to coordinate f inancial arrangements; 
(d) Most donors just want to pick what they want to do from pro-
posed new projects and avoid ass istance to what i s already 
started, for mere ostentation. This must be res i s ted for the 
good of the borrower; 
(e) Flow of funds from various sources should be well coordinated; 
( f ) I t i s crucial to secure the support of the governments of the 
member states for the project for which funds are so l i c i ted . 
The project should be one of high p r i o r i t y . I f the project 
i s a large one p r i o r i t i e s should be defined, even within the 
project i t s e l f , so that funds are not expended on les s produc-
t ive components at the expense of important components; 
(g) As far as possible there are projects of medium s ize which 
have a great impact re lat ive to their s i ze. States should 
be encouraged to finance these from internal resources to 
avoid foreign exchange commitments. 
Legal and Organizational Arrangements 
(a) The legal instruments should be such that the organization 
can seek and u t i l i s e finances for the chosen projects in a 
rational manner; 
(b) Adequate provis ion should be incorporated in the legal i n s t ru -
ments with respect to individual state r e spon s i b i l i t i e s . These 
should relate not only to the financing of projects (whether of 
common nature or not), but also to the ownership of such 
projects and related r i gh t s , ,a s well as to the apportionment 
of ben f i t s ; 
I t i s noted that most donors prefer to deal with sovereign 
states as opposed to basin or other Afr ican organisat ions in 
re lat ion to f inancial commitments. This could be due to lack 
of confidence in these organisat ions. Therefore, apart from 
endowing the basin organisations with adequate express powers 
to enter into f inancial agreements, i t i s essential to build 
the image of the organisat ions as viable and permanent i n s t i t u -
t ions . 
l i za t ion of Funds & Monitoring 
Arrangements for rational a l locat ion of funds must be estab-
l i shed c lear ly to attract funding. These include establ i sh ing 
an in s t i tut iona l framework for monitoring (e.g. through audit 
checks) o f the u t i l i z a t i on of funds and of project performance, 
both during and after implementation of the project. Qual if ied 
personnel should be engaged for th i s . There are complaints 
about lack of absorptive capacity, such as not enough s k i l l ed 
personnel to administer the money, turn i t into effect ive 
action and keep tract of the resu l t of investment. These 
complaints stem partly from fa i lure to consider in s t i tut iona l 
i 
framework from the outset; 
i 
During project studies and implementation, costs of consult-
ants have tended to be very high, espec ia l ly foreign consultants. 
Deliberate ef forts must be made to engage local consultants 
and contractors where such expertise i s ava i lable. I t i s noted 
that some donors do i n s i s t on using their own personnel, with 
the resu l t that a great portion of such funds i s paid outside 
the recipient states; 
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To f ac i l i t a te beneficial use of funds (secured from donors 
in part icular) i t i s suggested that African states must in -
creas ingly adopt firmness in reducing the s t r ings attached 
to external funding. Some donors tend to force borrower 
states to accept inappropriate prescr ipt ions as conditions 
for f inancing, including sweeping and traumatic po l i t i ca l 
changes, usual ly with d isastrous consequences. 
Serv ic ing 
The capacity to repay loans must be ser ious ly evaluated. 
Conditions of repayment, including grace period, maturity 
period and interest rates should be negotiated on favour-
able terms; 
Basin organizations should be allowed a free hand, even 
though supervised, to apply funds in a professional and 
rational manner without unnecessary interference from states 
concerned. 
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RECOMMENDATIONS ON 
WATER RIGHTS IN IRRIGATED AREAS 
The organized u t i l i z a t i on of water i s a central issue in the 
development and management of drainage basins. The scope of water 
r i ght s enjoyed by different personal it ies varies in dif ferent African 
countries. However, before water r ights are discussed some reference 
must be made to land r i gh t s , for the two are very much entitwined. 
LAND RIGHTS 
Farmers in i r r igated areas in most cases enjoy only very 
temporary r ights to t i l l and i r r i ga te the land. For such farmers to 
make any j u s t i f i ab le investment in terms of both labour and capital 
a system of secur ity has to be evolved, therefore: 
(a) Farmers in i r r i g a t i on schemes should be given su f f i c ient 
secur ity to guarantee their investing in the land used; 
(b) Such security should be transferable to the i r immediate 
dependants which should include the surv iv ing spouse, and in 
polygamous fami l ies , the spouse resident on the scheme. 
Fa i l ing t h i s , the ordinary rules of the laws of succession 
in d i f ferent countries should apply. 
WATER RIGHTS 
I t has been argued widely that state ownership of water and 
r i g i d rules on i t s use are inconsistent with current developments. 
The question i s whether only usufructuary r ights should be accorded in 
re lat ion to water or whether private ownership of water should be 
permitted, as with land. 
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In i r r igated areas d i s t inc t ion should be made from the onset 
between private (permit) schemes and public schemes. In the public 
schemes the state owns both the land and water. In private schemes, 
the land is owned by an individual or a group of persons. Therefore: 
(a) In private i r r i ga t i on schemes the ordinary rules of tenure 
in re lat ion to private or communal ownership of land should 
apply to water. These should be subject to national pol ic ies 
and laws regarding tenure regimes and the agrarian structure; 
(b) With respect to state i r r i g a t i on areas water ownership should 
remain with the state for the purposes of i t s equitable d i s t -
r i bution; 
(c) There should be no d i s t inc t ion between the modes of acqu i s i -
t ion of land and of water; 
(d) The permit system in existence for private users should be 
reviewed to ref lect popular concepts. One such concept says 
the water found wholly within an i nd i v i dua l ' s property belongs 
to that person. 
PROTECTION OF RIGHTS 
Rights once granted should be protected from misuse. There-
fore: 
(a) Special land and water ju r i sd i c t i on courts should be formed. 
These would reduce the time consumed by proceedings; 
(b) I r r i g a t i on water-users bodies should be formed to reduce 
state intervention by assuming tasks that are presently under-
taken by the state. They should be given powers in case 
Special Courts are not formed to sett le the disputes that 
might ar i se among users; 
(c) The tenure systems of land and water should be merged. 
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ENVIRONMENTAL CONSIDERATIONS IN DRAINAGE BASINS 
DEVELOPMENT IN AFRICA 
African Governments should take into account the following 
environmental considerations in dealing with the adverse impacts of 
the development of r i ver and lake basins in Af r ica: 
1. Catchment Conservation to Include: 
(a) Soi l and water conservation measures; 
(b) Afforestat ion and re-afforestat ion schemes; 
(c) Flood control measures. 
2. Wi ld l i fe and Plant Conservation 
(a) Protection of national parks and reserves; 
(b) Establishment of Biosphere Reserves; 
(c) Protection of endangered species. 
3. Water-Borne Diseases 
(a) I r r i ga t i on and drainage schemes should include the use of 
improved engineering and mechanical measures to minimise 
breeding and entry of vectors and to drain excess water from 
the cult ivated f i e l d s ; 
(b) Dam construction should minimize the amount of shallow water 
formed in order to prevent breeding of vectors of water-borne 
diseases. 
4. Pol lut ion Control 
Industr ia l ef f luents, agr icultural chemicals, mining 
wastes and municipal wastes should be monitored and controlled 
by the drainage basin organizat ions, with the support of 
pol lut ion control laws. 
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5. Re-Settlement Schemes 
(a) Assessment of social and economic impacts should be carried 
out in terms of population displacement and migration; 
(b) Compensation for land and i t s improvements should be effected 
and provis ion of social amenities and cultural l inkages should 
be assured. 
6. Environmental Impact and r i s k assessment should include the fol low-
ing procedures: 
(a) Evaluation o f ecological status before and after implement-
ation of projects; 
(b) Data co l lect ion and analys i s for the establishment of .data 
banks; 
(c) Pol icy formulation and development planning; 
(d) Environmental l eg i s l a t i on and enforcement. 
The Role o f Environmental Impact Assessment (EIA) in Drainage Basin 
Development 
1. Environmental impact assessment (EIA) should be carried out in al l 
drainage basin a c t i v i t i e s . This should include r i s k assessment 
since drainage basin development invar iably involves the construc-
t ion o f dams for i r r i ga t i on which causes an increase in water-
borne diseases in the area, as well as pol lut ion from industr ia l 
eff luents and mining wastes; 
2. Col lection of baseline s c i en t i f i c and ecological data on the dra in-
age basin character i s t i c s , inventory and survey of avai lable natural 
resources and regular monitoring of the impacts of development a c t i -
v i t i e s in drainage basins on the environment, should be carried out 
before, during and after the implementation of related projects. 
3. African countries should give serious po l i t i ca l thought and 
action to developing and adopting EIA mechanism in a l l large-
scale development projects and programmes with potential nega-
t ive impacts on the environment. 
4. African governments must be convinced that incorporating EIA into 
drainage basin development becomes an integrated management tool 
for the promotion o f sustainable development in the use of the 
natural resources in the basin. 
5. African governments, especia l ly those involved in drainage basin 
development, should develop and review the i r environmental l e g i s -
lat ion and water laws. They should then promote administrative 
measures and ins t i tut iona l arrangements with su i table in f ra s t ruc -
tures to enforce the laws and EIA provis ions. 
6. Environmental considerations for drainage basin development must 
s tart with an enquiry stage and database co l lect ion, and then the 
assessment stage (E IA) . The environmental management stage follows 
involv ing drawing up of pol icy, draft ing environmental l e g i s l a t i on 
enforcement by su itable in s t i tut iona l arrangements and f inancial 
considerations on costs and benefits brought out by the EIA. 
Supporting measures such as environmental education and t ra in ing , 
and information exchange for creating environmental awareness for 
public support in the development scheme, must also be part of basi 
development. 
Development and Implementation of Water Leg is lat ion for Drainage Basins 
1. The documents const i tut ing drainage basin organizations (DBO's) 
should expressly supply normative standards or procedures to regul -
ate possible direct and indirect negative environmental conse-
quences of construction, industry or agr icu lture in the basin. 
Enforcement o f such provis ions should be obl igatory for member 
states up on r a t i f i ca t i on of the documents. 
In their const i tut ive document al l DBOs should provide inter a l i a 
for rational and integrated basin-wide development. For example, 
development based on sustained u t i l i s a t i o n of natural resources, 
prevention of environmental degradation, protection of indigenous 
fauna and f lora and protection of public health. 
Member states of DBOs should have bi lateral or mult i lateral t reat ies 
sett ing out the precise framework of reciprocal expectations and 
protocol for implementation. 
Where the r i ver or lake i s ent i re ly within one country, national 
water laws must provide for environmental protection. These laws 
should be prescribed and enforced by the national author it ies to 
govern u t i l i s a t i o n of waters by public or private ent i t i e s . 
In the development of drainage bas ins, landuse and economic develop-
ment planning should make adequate provis ions to guard against 
degradation of the environment. 
All Afr ican countries should observe and comply with the African 
Convention on Conservation of Nature and Natural Resources of 
A lg iers (15th Sept. 1968, A r t i c le V, on Water, ( i v ) ) providing 
that appropriate measures must be taken to prevent and control 
po l lut ion, especia l ly from development a c t i v i t i e s of drainage basin 
organisat ions. 
Transboundary environmental problems cal l for close international 
co l laborat ion, and even the cooperation of local communities, 
for sustainable management of the natural resources within the 
drainage basin. 
- 344 -
RECOMMENDATIONS ON 
PROMOTING EFFICIENCY OF 
DRAINAGE BASIN ORGANISATIONS 
DBO OBJECTIVES 
Observations 
1. Often the objectives are not c lear, or are too broad; 
2. Sometimes basin authority objectives are not consistent with 
national object ives; 
3. Sometimes donor interests conf l i c t with the set goals and 
strategies o f the basin author i t ies . 
Recommendations 
1. Basin author i t ie s ' objectives should from the beginning be harmon-
ised with national programmes and object ives; 
2. Donor interests should be secondary to national and regional 
interests even though donor input is necessary; 
3. Adequate legal and in s t i tu t iona l arrangements must be made to 
f a c i l i t a t e effective performance, especia l ly when objectives 
are many. 
ORGANISATION AND MANAGEMENT 
Observations 
1. Leadership appointments are sometimes obviously too po l i t i ca l and 
without su f f i c ient concern for a b i l i t y ; 
2. Often demarcation of powers among the policy organs of the basin 
author i t ies i s unclear. 
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Recommendation 
1. Employ qua! i f ied,able, honest, loyal and dedicated leadership 
espec ia l ly of the chief executive and departmental heads in 
order to f ac i l i t a te effective coordination and ef f i c ient manage-
ment. 
PLANNING AND EXECUTION 
Observations 
1. The planning processes and mechanisms have been weak; 
2. There i s an obvious need to harmonise national plans with basin 
authority programmes and spec i f i c projects; 
3. There are two schools of thought regarding planning organisat ion: 
(a) Having an independent planning department; or 
(b) Having departmental planning units with a coordinating manage-
ment committee composed of departmental heads. 
Recommendations 
1. Planning and execution should be l e f t in the hands of technical 
departments. Only coordination and ra t iona l i sa t ion should be 
done at the management leve l ; 
2. Technical planning must be r e a l i s t i c and responsive to national 
plans and programmes; 
3. Plans must be in phases consistent with r e a l i s t i c targets, and 
must be based on a va i l ab i l i t y of funds and manpower; 
4. Technical planning must include mechanisms of monitoring and 
evaluating programmes and projects. 
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PERSONNEL AND MANPOWER 
Observations 
1. Often basin authority ac t i v i t i e s require personnel with a wide 
range o f spec ia l i sa t ions and t ra in ing ; 
2. There i s a need to rat iona l i ze personnel requirements within the 
organisat ion (core s t a f f as against external s t a f f such as con-
sultants and experts) in order to reduce operating costs ; 
3. Po l i t i ca l appointments at the top levels are necessary and useful 
for reasons of po l i t i ca l access and authority. 
Recommendations 
1. Respons ib i l i t ies must be matched with qua l i f i ca t i on s ; 
2. There must be adequate renumeration and att ract ive terms and 
conditions of service with a view to attract ing and retaining 
the r i ght cal ibre o f personnel; 
3. Depending on a va i l a b i l i t y of resources and f a c i l i t i e s , personnel 
t ra in ing , as part o f manpower development programmes, should be 
done loca l l y ( in-house, national and regional l e ve l s ) . I t should 
be done outside local areas only when the needed expertise and 
f a c i l i t i e s are not ava i lab le. 
FINANCE/BUDGETARY 
Observations 
1. Often the problem is not f inancial mismanagement as such, or lack 
of budgetary s k i l l s ; 
2. Increased local financing (public and private) i s recommended in 
order to reduce excessive dependency on donor f inancing; 
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3. There should be a cost-shar ing formula ref lect ing membership GNPs 
and the benefits from basin author i t ies to member s tates ; 
4. Budgetary a l locat ions should obviously be on the basis of project 
p r i o r i t i e s as agreed upon by member states. 
DATA 
Observations 
1. In some spec i f ic cases decis ions have been hampered by lack of 
adequate baseline data; 
2. In many cases, however, the data i s avai lable but requires simple 
co l la t ing and harmonising in order to form the baseline data 
needed for planning to begin. 
Recommendations 
1. Data gathering must begin by estab l i sh ing what i s already a v a i l -
able and in what form. 
In order to reduce study cos t s , primary data gathering should only 
be undertaken to f i l l gaps and to only acquire that new data re -
quired for completeness; 
2. Internal data gathering, analys i s and interpretation capacit ies 
should be developed; 
3. Data should be disseminated as quickly as possible to managers, 
planners and other users in a form they can eas i l y u t i l i s e . 
IN SUMMARY 
From the point of view of e f f i c iency , basin author it ies 
require the po l i t i ca l commitment of member states to even operate, 
let alone to be e f f i c i en t . To do so, they need to keep the 
po l i t i ca l author it ies o f the member states informed of the basin 
author i t ies a c t i v i t i e s , programmes and plans and especia l ly their 
pro bl ems. 
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